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Family : PllOD UCTID^P!. 

Tin's is ono of tlio oldest families that has heon disling'nished among the 
] 3 rncli( 0 /mht, it having been founded as far back as 1810 by King; and since that 
time it has not undergone very great changes, ]\Iost authors have agnanl in one 
point r(‘garding tliis family, that is, to ]ilace it at the end of the Arthropomata, just 
before tin* Lyoponiata ; and its position in the system se(mis to be more certain than 
that of any other family of Braehiopods. 

Its charaetiU's are very easy to be framed. The most striking one of all is the 
existimet* of reniform ])rominent ridgi's on the inside of th(> dorsal valve, a charac- 
ter n'liieh, in this strojig and distinct devidopment, is entiiady rc'strietc'd to the 
Prodiiofiilte. The nature of tlu'se ridg('s has been nuieh dis|)uted, and must Iv* 
considered even now* as an open question, llavidson and others were of ojiinion 
that these strange organs, in which the impressi(>ns surrounded by tins ridgt* 
wer('. taken to he the essential b'aturc' (“reniform impressions”), belonged to 
the vascular system, and were to la; considered as strangely developed vascular 
im])res.sious. In opposition to this view, tin* o])inion was ])ropouud('d by Key- 
serling, M’Coy, and Ifowse, that tlic ]>romin('nl. ridges had to be taken as the 
essential feature in t.liesc^ oj-gans, and that these ridgi's served for tlie su]>port of 
the brachial apj)aratus. This latter opinion has bcs'ii taken uj) most rec<‘ntly by 
Keumayr (K('u. dahrb. f. Alin., 188;», Vol. II, ]>. Ii7) ; and in an aldi' discussion he 
tri(“d to prove that these organs had to l)e considered as brachial ridges. I must 
confess tliat I fully concur with him in all his deductions, and that I myself very 
strongly incline to acee])t, Professor Neumayr's o|>iuioii ; m'vertheless 1 cannot deny 
that it. would be very desirabh^ that some- adilitional proofs should hi' adducial, 
befois' this opinion can he consi(l(‘red as entirely well founded. Tlu'se: jn'oofs 
should he deduced from a careful morphological study of t in' sp('eiesof Slrophonioiui 
and allied genera, in which tin* develo|>ment of the brachial apparatus on tin; 
one hand in the din'ction of the Prodindidtr, and on tin; other hand in the 
direction of Trojiidtilcjdas and the TcrrhraluUdu'., must have taken places, t have 
not, at present, either the time or the matc'rials to enter into sued) I ndies ; but for 
the present, after 1‘rofessor Nt-mnajr’s ]>ublicatioji, it semns 1.) me far prefer- 
able to designate? these strange? en-gans of the? Proditc/idtc as brachial j-idge-s than t-' 
continue? to call them “ renitbrm impresssiems,” as, inde'cd, it is not the? impre-ssion 
which is the essemtial part e)f the? organ, but the surreiunding el(?vated rielge. 

A pas.sage in I’roIVssor 'Neumayr’s 2 )a])er, whie?h is of vewy givat impe)rtane?e', 
1 must e 2 ue)te he're* nmre- in eletail. He says, a ediief ethje'eetiem eif Davielseni’s against 
the opinion that lhe?se* ridge's fewm jiart of the braediial a])paratus is the?e‘xist.ence? e)f 
sjiiral impressiejiis whie;h are? to be fenmel in the- ve?utral valve- of semn- s))ee'imens e)f 
Prodnclus, and which be-yond any doubt are im])ressions of the' s])irally enrolled 
arms of the animal. Now, as the-se impressions show not the? slighte?st aeee)rdance 
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with tlio l)V!U‘hial ridgos, Mr. Dfivldson concludes that these latter (^iniiot be taken 
as beloti^iri" to the hraeliial apparatus. “ 1 cannot concur,” says Professor Ncumayr, 
“*in ft his argument. 'I'he t;reatci- nunihor of tlie now livint' Bi’acliiopods have 
arms showing a double eiuwe; and if such were, as is probable, ju’cscnt in 
Proflnctus, these f('atures (the ridges in the one and the spiral imj)rossions in the 
other valv(') are in no way dillieult to explain ; on the contrary, they indicate very 
ace.urah'ly the direction and tlu; manner in which the arms extended in Productm. 
They ran tirst. along the deseendiuir, then along the re-;iseending branch of the 
ridges, were then bent hack over the descending hra}ich and curhal in a spiral coil, 
whieli caused the imprc'ssion in the Acntral valve Tims, in their goiuwal shape, 
these anus very lu'arly aiirec' with l.Iiose occurring in Terehralida and Waldhelmia, 
though in proportion and direction of the dilfenait ]);irts certain dilferences exist.” 
This deduction is of very great sys<<‘mati<^ importance. 

Aiutther very eliaraeteristict IVatur<‘ of llie Productidu’. consists in the cardinal 
])rocess of the dorsal valve, Avhieh is moslly long and thickwned at its extremity. 
It is g('nerally ti'ii)arlite at its upp('r or exterior face, and bipartite on the lower or 
interior one. 

Th(‘ ventral valve shows no very eharaid eristic features. In Productus a,m\ 
some allied genera the valve is entirely devoid of cardinal teeth, w’hilst in Chonetes 
and such teetli are ja esent. The ])resenee or ahseneo of t hese teetli 
c:in veiy well he made use of lor the distinetion of two suh-ramilies within the 
Prodticluhc, of which on<! may lu-ar ihe name Clwuc/itxr, w'hilst the othi'r has to 
riscc'ive the name ProdiicfiiKH. 


Suh-J'’amily : CllUM.TlNJi. 

This sub-family comprises those tonus w hieh have eardinai b'cth developed in 
tht' ventr.al \alve. In eonneetion with this chaiacter is tlu' very gi'neral occur- 
rence of an area in tin; ventral valve and a pseudodi-ltidium in tlui middle of it. 
None of the muscular impressions is deutritic. Tin' gr('ater jairt of the forms 
belonging to this suh-fannly are free, hut some, the lSfrojilialosi(r, have hi'on fixed 
to foreign bodies either only in the young stage, or during the whole lifetime. One 
species, a Slrophulosin, has li\ed jiarasitie- m the interior of etwals. 

The follow ing gc'm;ra belong to this suh-lamiiy : — 


1. CuONiiTKS, Fiseli. v. Waldheim, 38o7. Oryet. Gouv. de Moscou, II, p. l.Tl, 

pi. 2<;, f. H, h. 

This genus is characterised by a long straight hinge-line and a narrow area in 
the ventral valve, marked olT fjom the lemainder of the shell by sharp edges, 
which are ornamented A\ith a row' of jirojeeting spines. All the species are free, not 
sessile. Kiluriun to jiermiau. (J'or partieuhirs of ihc genus see Oehlert: Bull. 
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Soc. Geol. cleEnance, 3rcl scr., t. XT, p, 513; T. Young;, Gcol. Mag. Doc;. IT, Vol. X, 
]). 308; and Davidson, ibid., p. 371.) 

2. Sthophalosia, Iviug, 1841. Ann. and IVlag. Nat. Hist., Vol. XIV, p. 813. 

Hingo-lino short; an arc'a mostly in both valv(‘s, the margins of which arc not 
provided witli a row of spines. Alosl. of the sp(*ci('s are scvssih^ during their younger 
stages of groAvth, or during their whole lifelime. (Devonian ?) Permian. 


3. CiioNKTELLA, Waagen, n. gen. 

This genus holds about Ihe middle ])laee helweeu Chomdcn and Vrodiicfiis. 
The cardinal teeth are rudimentary. In both valves an area is mostly present, 
tbe upper margins of Avhicb, in the ventral valve, are ornamented with sj)ines. 
The brachial ridges form the eomineinvuient of a spiral. (?) P(;rmian (Salt- 
range). 


4. Daviesiella, Waagen, n. g(>n. 

I create this gemus f('r tlie reee])tion of such forms as Prodnritiit Llan- 
(/olleitsis, Dav.,an(l Prod, comoides. Sow., which are eharaeterised by eaidinal t(!eth 
and a second pair of adductor impressions in tin' ventral valve. The other eharae- 
tevs are like those.' of ProductuH. Mountaiii-limestom'. 


Sub-family : l>Jli)l)V('TTN K. 

This is eom])osed entirely of forms in which the ventral valve is without cardinal 
teeth, and in which tiu! itujeressions of t he adductor museles are dendritha Tine slu'lls 
that belong to this sub-family ;it tain far more eonsidcrabh; dimemsions tban those of 
the preceding sub-family, and .soine of the sjxaaes ar(' among tin; lai'gcst forms that 
occur in the Bntcliiojtodu. Nt'arly all the shells of species Ixdongirig to this sub- 
family are free during their whole lifetiim', and were not ev('n tixcal by a pedieh; to 
foreign bodies. Only in the genus /bw/we/zw some few spci'ies occur, which were 
fastened eit her by tbe entinf ventral valve or by spines that, projoel, IVom that valve 
and <!reep root-liko along corals, the stems of erinoids, or similar objects. 

The genera belonging to this sub-family are the following : — 


5. Atn-OSTEOES, llelmersen, 1817 ; Neu. Jahrb. f. Min., )). t’l.'lO. 

Tbe hinge-liiK! of tlu'si! slu'lls is long ; tlu' vc'ntfM valvi; h.as a large and high 
ai’ca, with a not very large pseudodeltidium in tin; middle. The int»'rior of the 
dorsal valve is characteristic. Permian. 
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0. Pkoductella., ITall, 1867 ; Pal. New York, Vol. IV, p. l.’)3. 

IIin"e-linc tolerably Ion", dontieulated ; ventral valve with area. Devonian. — 
(?) Carboniferous (Prod, sinuatus, Kon. ?) 


7. Peoductus, Sowerby, 1812 ; Min. Conch, I., p. 163, pi. 68., IV, p. 16, pi. 317. 

ninge-linc tolerably long, smooth, not denticulated. Ventral valve very 
rarely with a linear area. Internally the valves of the well-known construction. 
Cai’bouiferous, permian. 


8. Maegtnifera, Waagen, n. gen. 

Shell externally very much like Product us. Internally a thickened shelly 
margin extends parallel to and at a certain distance from the edge of both valves, 
thus causing a partition to be formed within the shell (sec PI. LXXVII, tig 0). 
Carboniferous (?) to permian. 

It appears from this list that tlu' number of generic divisions in each sub- 
lamily is not very large, but so much the larger is the number of species within 
the single genus. The suh-family Choiieihuc begins already in the siluriaii period 
and extends up into the permian, whilst the ProductiufP start from the d('vonian 
and terminate also in the permian formation. 

In the Salt-range not less than six of the eight genera above enumerated are 
represented; they are : Chonetes, Strophalosiit, Chonctetla, Aulosterjcs, Prod actus, 
and Margin if era. 


Sub-family : rJlOSETJN.K 
Genus : CHONETES, Fiseh. v. Waldh. 

This genus has been long recogni.sed and very generally accepted. Tt is in 
general very easily recognisable by the regular sha])e, the long and .straight hinge- 
line, and a narrow area in the ventral valve of the s^hells belonging to it. The area is 
generally ornaniented along its U])per margin Avit h prominent spines. On a first glance 
the s])ecieH of Chonetes can bo distinguished from Trodtictm by a much loss strongly 
curved ventral valve and an apex which is not at all bent over. Though this external 
shape is retainc'd by the greater number of species, yet there arc exceptions. There 
are chiefly some forms in which the spines on the upper margins of the area are 
not developed. It might be that in these shells, if better preserved specimens Avere 
obtainable, such spines would be detected ; but in one species from the Salt-range 
at least it seems highly probable that the shell never possessed such spines. In 
other cases the shell of Chonetes becomes strongly vaulted, the apex much bent 
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ovej* and even enrolled ; and then the area under llic beak 'hecoines muelx concealed 
and the similarity to Proihtcius very great. 

In the interior the sludls of Chonetes arc' vc'ry eharacteristic. In the vpntrul 
valve there are small hinge-teeth on both side's of the pseudodoltidium. The 
muscular imjeressions are mostly not very distinct, and only t he adductor impres- 
sions can be well seen on both sides of a raised middle line or kind of low septum. 
Immediately adjoining these are lai’gc oval impressions, a])parcntly ])artly muscular 
and partly j)erhaps ovarial impressions. The interior of the dorsal valve shows a 
small impressed or hollowed out cardinal proec'ss on both sides of which the dental 
sockets are situated. The muscular imjeressions as wadi as the brachial ridges are 
in all the spc'cies of the Salt -range at least aery distinct ; the latter ai’c generally 
speaking rather more hook-shaped than reniform. 

The dentoid muscular impressions, characteristic for all the genera of the sub- 
family Producthxp, are absolutcdy absc'nt in the gc'uus Choueies. 

The genus is v(yy largely representc'd in the Salt-range, and some bods are 
tilled W'ith thousands of individuals of *i single' s]H>cies. Not less numerous, how- 
ev'er, than the individuals are the sixecies, and I am able to distinguish not less 
than 14i. >¥11011 one' considers that in all the formations beginning from the 

Silurian up to the permian only about CO species are known u]) to the present, the 
number of 11 in the beds of the Salt-range must really be taken as enormous. Also, 
the variation of form is much greater in these species than has bec'n known up to 
the present in the genus Chonetes. Mons. do Koninek has distinguished five sections 
w'ithin the genus, viz.: I. Concentriccc, with concentric plications; II. Comat(p, 
with more than 100 smooth radial folds ; 111. Striatic, with less than 100 but more 
than 30 smooth radial folds ; IV. Pticosic, wdth le.ss than 30 smooth radial folds ; and 
V. with rugose radial folds. Of these grou])s I should think the second 

and third, the and i\\o. Striata', should be; united, as their distinction is 

entirely artificial, and on a first glance it is impossible to distinguish hc'tween the 
two divisions. The divisions, however, should be based on such external characters 
as would make the distinction of the single forms possible on a first glance. Thus 
w(' have for the present four divisions : T. Concentrioa:, II. Striatic, III. PUcosa:, and 
IV. Pufjostc. Of these four groups, only one is riipresented in the Salt-range — this 
is the Striatic; but only three of the species occurring there can bo ])laeed in this 
grou]), and all the others belong.to groujis of forms which were not known at the 
time of publication of Mons. di; Koni nek’s wmrk. One further division has already 
been introduced by Davidson for the reception of Chonetes potita, M‘Coy, and for 
which he created the name of “ Licrcs.” This division is largely rejirescnted in 
the Salt-range, and 1 count five species that bi'Iong to it. Nevertheless, there 
remain six more species w hich cannot be brought under any of the divisions hitherto 
adduced. They cotujiose one mori' division, which contains the forms with very 
strong and high radiating ribs, and for wdiich I slltill introduce the designation of 
“Orandicostatic." Thus we have got in the iSalt-range three divisions of the 
genus Chonetes, viz., I. Licves, il. Striatec, and III. Grandicostatis. 
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As regards the section L(cve8, the forms occurring in the 8»Jt-range can be* 
considered as forming two groups. One of them is represented by Chonetett 
W., a species which might perhaps be identical with Chonetca rotimdatm, 
Toula., from permo-carboniferous beds of Spitzbergen, but which could not be identi- 
fi('d on account of Toula’s exceedingly bad figure. This species seems to be very 
nearly related to Chonetes pohta, M‘Coy, and both forms must be considered as 
belonging to one and the same group, which 1 shall call “ Group of Chonetes polila, 
M'Coy.” The remaining four species of the Licvos are all more or l(‘ss nearly 
ri'lalcd to each other, and form together one group which semns to have taken its 
origin fiom CJionetr'i glabm, Gcin. {non Ilall.), of the ]X'rmo-cari)onifcrons bods ot 
Ncbrusca. The n-imt* of the latter sjK'cics ha^ ing been preoccupied by Hall, T intro- 
duce for it the name of Chonetes gcmitziana, W, and shall call this "roup “Group 
of Chonetes gein/tziana, W.” 

The di\ isiou “ Stnatie ” is but sparingly rcprcsimtcd in the Salt-rang<‘, but yet 
the species oeenrring there can bo distributed into tbreo groups. There is one 
sjtecies, fl.it and finely striated, nluch 1 slfall call Chonetes squama, W., and whicb 
seems to be most nearly related to and as bclom>ingto thi* “ (Jioup of Chonetes papi- 
lionacea, Plull.” 

Another species, fovnliieh I sliall introduce the name of Chon, sirophomenotdes, 
MV , is most nearly ridated to the ty])ical Chon, variolata, Orb, vihicb I consider as 
entiridy ditfereut from Chon, oanolata, K.ou. (mow Orb.) or Chon, granntifera, Owen 
'Hus species nil! tlius belong to the “Grouirof Chon, vanolata. Orb.” The third 
sjieeies of the (SV/’/w/fC n ill bear the name of Chon. eompressa,MV it is bipartite, 
and thus more or less neaily related to Chon, vanolata, Ivon {non Orb.) and diflVr- 
(‘ut from Chon, laqnessiana, Kon. {—Chon, hanlrensis. Till., l)<iv.). VV^hat name 
ought to be .ajiplied to Tvuninek’s Chon, vanolata is difllcult to decide; perhaps 
the name of iva/imm. Sail, nhich was introduced for a carboniferous species 

of the Himalaya, could be made use of, or else Chon.jlemingi, Norw. and i^ratt ; 
])rovisionallj I shall c.all this group “ Group of Chon, vtshnn. Salt.” 

'riie section OrandicostatiC is, ,as lar as is known uji to the present, entirely re- 
stricted to India. The six sjiceies occurring in the Salt-range belong to two dilTercnt 
groups. Th(' first of these is more or less nearly related to Chon, austenianu, D.av , 
trom Kashmir, and two species can be distinguished Avithin it ; Chon, senuovahs, MV., 
and Chon, d/chotoma, MV. The second group seemi. to be rather nearly related to a 
shell which has been described by Davidson also from Kashmir under the name ot 
bpirtfer harusiensts. To this group belong Chon, squamulifera, W., Chon, deplu- 
natu, W , Chon, grandicosla, W., and Chon, aequicostu, W. 

'I'hus we arrive at the following grouping of the species of Chonetes : — 

I — Sfciioii Li5<;VES. 

0 — Oioup ol Chosstes roiiiA, M'Coy 

1 — Chornies ai/ihtenus, Waageu, ii. sp. 
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b. — Gronj) of Choketes oeinitziana, Waagen, n. Bp. 

— ChoneteB mornhensis^ Wangen, n. 8p. 

— ,, avimla^ Waagon, n. sp. 

I. — „ trapezoidalixf Waagen, n. sp. 

5 . — „ bipariifa^ Waagen, ii. sj). 

II. — Seetion : STRIATyE. 

c. (ironpof ('nONKTES PAPILIONAnRA, Pllill. 

(). — ('bouefcH sqnatna^ Wajig(‘n, n. sp. 

//.— (ironp of C110NKTE8 VARIOLATE, Orl>. 

7 . — Cbouifrft iilrophomenoh/tx^ Waanc»n, n. sj). 

f' — droop of ('ilONKTKs VISIINI’, Sail. 

^ S. — Choiu'tcs (W)t//prf‘\tsa, Wa:ig(‘n, n. sp. 

lll._Soerion : (dd\N DUX) ST VT.E. 

/'. i I roll]) of (XiONKTRS AUSTENIANA, 

0. — ( honvtcH scutionths^ Waag(M), n. sj). 

]0. — \\ aag(*ii, n, sp. 

o — (iroiij) of CXfoNETKS b\hu 8 ii;nsis, Daviilson, sp. 

1 I. — Cbone/ts sqiuutuf (i t er<i y Waairen, n. sp. 

III. — „ dephuKtia y Waagen, n. sp. 

l‘i. — „ Waag(*n, n. sp. 

14. — ,, fiufiiKUistn y Waagen, n. sp. 

With i‘(‘g;ir(I to tlw' apprirition in time of the diireront s])eei('S, it must ho notcnl 
Hint the lower Vroductns-limestoiie has furnished hut a single* species : Cfi 07 i. aw- 
1X1 is seems to he very nearly n‘lat(*d to the coal-measiire species Chon, 
rofimdaUf, X\)iila., whilst the latter vstaiids in close eonnc'ction to Chon, polifay 
WCoy, from the mounlain-limestoTie. It is beyond doulit a d(‘velopm(*nta] series, 
which is h('re before us, Chon. f(eris, l)av., from earhonifiTons dejxisits of th(* 
Himalaya might jx'rhajis be identical with Chon, rotandata, Toula. All the oth(u* 
speiaes of the Salt-rang(‘. occur id the middle and u])])cr divisions of tlu' Produetus- 
limestone. Th(‘ group of Chon, grinitziana stands in very (dose relation to that 
American eoal-mc^asure speehvs, and Chon, W., is the' form that ap- 

proacdios nearest that species, and is at the same' time the geologically oldest form 
of the group that o(;eurs in tlie Salt-range. All the other forms of this gremp hav(‘ 
lieen found in the upper Productus-limestoiK', but a developmental (*onneetion 
between any of tlu'so forms and Chon, geuiitzian(j[^ or of the forms among each 
other can baindy be (‘slahlished. 

All the species belonging to the section Slrintce occur in the middle Pinduetus- 
limestxme. It is A^ery jirohalilc that the single forms stand in a d(‘velopmental 
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connection with the typical si)ccie8 of the respective groups in ■^hich they have 
heefi j)laec(l. 

^Thc two groups of forms that compose the section Orandicostaiat can he 
traced with great prohahility from two Himalayan shells. The one group from 
Chonetes ausieiiianUf Dav., tlie other from a shell that has hceii described hy Da- 
vidson under the name of Spir. liarmietish. Mr, Davidson had only a single valve 
of the latter at his dis])osal, and thus the error, that he considered this as the dorsal 
valv(! of a Spirifer, can easily he explained, no shell to which it could have been 
compared being known at Ihe time. Spir. harvsiensis show\s, how^ever, such a 
typical resemblance to the largely costato Chonetes of the Salt-range, that 1 am 
conviiKied that the sladl from Kashmir is also a Chonelen. 

The grouj) of Chou, auntouiuna is restricted in the Salt-range to the middle 
<livision of tin; Froductus-limestone, whilst the group of Chou, barusicusis has 
representatives in the middle as well as in the ui)])or divisions. 

1. — Skction : LAEVES. 

a — Groiji* of chonetes EOLITA, iM’Coy. 

1. CuoNFTts AMUiKNSis, AVaagcu, n. sp., FI. LVIII, figs. 1 — 0. 

This little species is about semi-circular in its outline, the hinge-line la'ing as long 
or a little long('r than the greatest breadth of the reniaindc'r of the shell. The ventral 
valve is v'ciy strongly inllatcd, and the dorsal one just as much concave. On dach 
side of the apex along the margin of the area of the ventral valve, mostly three, 
sometimes four s 2 )ines are situated. 

The ventral valve is, as has been said above, very strongly vaulted, and its 
curve is very equal and regular in both directions, only the apical region is slightly 
more strongly inflated than the rest of the valve, thus allowing the wings to a})])ear 
sliglitly flattened towards both ends of tin; hing<‘-lin('. The ajjcx is barely jn’orni- 
nent, but distinctly bent over. The hinge-line is (juite straight, and generally marks 
the greatest breadth of the shell, only rarely is the greatest breadth situated a litth; 
lower down. Between the hinge-line and the ajtex extends a long but narrow area, 
which is sometimes (toucave, some! hues not. It is ornamented with striie of growth 
])arallcl to the hinge-line. In the middle there is d veiy large and broad triangular 
lissuie, which is only at its ujqier extremity filled iq) by a small and short vaulted 
])seud(»doltidium, which is, however, easily lost. On the very sharj) margins of 
the ar{*a, which des(!end from the a 2 )ex to both ends of the hinge-line, three to four 
A'cry thin spines are situated on each side; they arc, however, in none of the 
specimens entirely jireserved. 

The surface of the valvg, is entirely smooth, only very faint striae of growth 
can be distinguished, but no largo 2 )unctures. 

The dorsal valve is .sometimes more, sometimes less, concave, chiefly tow^ards 
the middle region of the valve, but the wings in the vicinity of both ends of the 
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hingo-lino arc ahtoost always considerably flattened. Along the straight hinge-line 
a narrow but very distinct area is developed, which turns its face somewhat towards 
the observer. In the middle there is a thick, oval, prominent knob, which bears* 
an excavatiid line in the middle, and fills the dcltidial fissure of the oth(*r valve ; 
it is the external continuation of the cardinal ])rocess. This valve is also entirely 
smooth, with only some more strongly marked imbricating strhe of growth ; 
nor are any largcw punctures observable in it. 

The internal characters of both valves are well known to me. In the vfmtral 
valve there are on both sides of the cardinal fissure small but distinid hing('-tooth, 
which are not supjwtcd by septa. At the upper end of the same fissure a distinct 
septum comuKMiecs, which is liighest and bilid at its uppfir termination, then tapers 
quickly and changes into a low ridge, and in this form it extends nearly half way 
down to the front of the valve. Not far from its upper tertuinatioTi two narrow, 
elongated deep im])rcssions are situated, which are ])robal)ly flu! scars of the 
adductors, and outside# of these two very largo roundish im])ressions can be dis- 
cerned, very likedy the sears of tlu; divaricators. Tin; whole arrangement of tlu'se 
impressions shows a very great similarity to fin; same organs in Chonoles har- 
dreusis as figured by Davidson. The whole I’cmaining interior surface of the 
valve is covered by rather coarse granulations, Avhich are arranged in indistinct 
radial rows. 

The dorsal valve has a broadly compressed, not very prominent, cardinal 
})roccss, on both sides of which the dental .sockets an; situated. Both pairs of 
adductor impressions are very distinct. B(‘tweeu the two pairs on each side the 
brachial ridges take their origin. They descend in a gentle curve to more than half 
way from the fi’ont-nrargin, and then Ixmd round towards the middle lino, forming 
nearly a semi-circle. The middle line is not raised but excavated. The whole sur- 
face of this valve, except the muscular impressions, is covered by a rather coarse gra- 
nulation, which is tolerably distinctly arranged in radial rows. 

The measurements of the largest s])ccimcn known to me are as follow : — 


Entire of the 

of tlic VL'fitnil valvo 
Entile InctuUli of tln^ slioll 
of tht* liinj^c-lino 

Entiiv tbickin's^i of tho sholl . ^ . 

T)iHtjinpc of I ho two valves from each other 
Apical angle of Iho ventral valvo 


1 ) 1 
S 
11 
10 
:i5 


IKr 


There exists some variation among diircrcnit individuals as to (comparative 
breadth of the shell and length of the liing(!-line, the intlation of the ventral 
valve, and so on, hut the variation is never great. 

Locality and geological position . — This species is restrieted to the lower divi- 
sion of the Productus-limestonc, but there is only oiu' locality where it occurs in 
o-rcat numbers and tills a whole bed with thousands of individuals, the Chonetes 
bed, as I have already quoted it several times. This locality is below the village of 
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of the ventral valve irhieh is broader and less deep, whereby it arises that the 
twp folds which extend from the aj)ex diverge at an an"lo of about 70", whilst the 
•an{?le enclosed between them is only 21” — 22" in the sj)ecies hereunder considera- 
tion. 

rims, though it is highly jn-ohahlc that there exists a certain developmental 
eonneetion between the two forms, yet it seems necessary to distinguish the Indian 
shell und<T a ])roper sp(>eifie designation. 

1 know of no other species which could he more closely compared to the present 

one. 


3. CuoNETKs AvicuEA, Waagen, n. sp., PI. LIX., fig. 5. 

This is a middlo-sized species of a nearly rectangular orsquari.sh outline, having 
a slightly vaulted ventral and a concave dorsal valve, the former with two radiating 
folds. I'he margins of the shell are not in one ])lane as in other sp(‘cies, hut the 
lateral parts are deiu’cssed, and the frontal ])art bent up in thc^direction of the ventral 
valve, as it apjH'ars on the drawing, PI. L'lX., fig. 5f. 

Tlio ventral Aalve is nearly flat, and Aery little A'aulted, Its curve is regular, 
hut very small in the longitudinal direction. I’he curve is somcAvhat more consi- 
derable iti tlu! transverse' direction, hut here restricted to the median part of the 
shell, whilst the lateral parts, chie'fly in the vicinity of tlu! hinge-line, are consider- 
ably flattened. The apex of the A'ah'c is barely prominent, not pointed and not 
bent OA'er. I’lie area is comparatively large and strongly reclining, cut open in the 
middle by a not A'cry large triangular fissure, A\hieh is jierfeetly tilled uja by the 
cardinal proce.ss of the other Aalve. A pseudodeltidium cannot he distinguished. 
The very shaip margins, by which the area is limited olf from the otlu'r face of 
the valve, are ornamented by three spines on each side* of the a])cx, hut in the 
majority of s])ecimens every trace of the.se spines has been destroyed. From the 
aja-x down to flu* ti'ont cxti'iid tAvo strongly jn-ominent rounded fold.s, Avhich have a 
tolerably de(']) sinus Ix'tAveen them. Outside of these folds the vaha' is depressed 
and bent doA\m, .so that tlu' lateral margins make a gentle wave downward in the 
direction of t he dorsal valve. The front margin on the contrary is again bent up 
in the direction of the ventral vah'o, notwithstanding the sinuation which it 
hears in t he middle. 

Th<‘ dorsal auIac is concaA C and follows in cveiy particular the curve of the 
opposite valw. The apex is not at all prominent hut also hollowed out. The A'alve 
hears a narrow hut distinct area, Avhich is inteiTU])ted in the middle by a prominent 
knob, the outward continuation of the cardinal process. The valve sIioaa^s in the 
middle a not vi-ry jnominent, broad, rounded fold, Avhieh is limitc'd on both sides by 
not A'cry broad rounded furrows. The lateral parts are strongly bent up, and 
flatr('ncd only near th(> hinge-line. In some sj)ecim(‘ns it a])pears as if a seuljduring 
of sonui few' radiating lines Avere j)reseut, but these arc very faint and bandy visible 
CA’cn with a lens. 

The interior structine of this species is not known to me. The surface of the 
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shell is entirely smooth, and even the imbricating stria? oJ' growth are scarce and 
faint. Larger punctures seem to be present, hut arc very indistiuct. 

The measurements of a specimen from Khura are as follows 


Entirt* of llu* «!]u*ll 7*5 mra. 

Lonfjfth ol* dorsal valvo ......... 7 if 

Entire bioadtli of tilt* sin'll 10 „ 

Length of llie liin^e-liiio ......... 8*5 „ 

Entire thn, ku(*^^s of tin* slinll . . ...... »» 

distance of the valves iioin each otlier .......In 

Ai)ie.il an^le of llie Vential valve ........ 155° 

Duel of the two folds on the \entral valve ..... IlO 


LocaJiln and geolorjical jxmtion . — This species has heen found hy me at a 
single locality, — this was in the section near Ivhura, wlu're it oecurrc'd not very 
rarely in the upper division of the Productus-linu'stouo. I procured there tour 
specimens, all duplicates. 

ItciiKD'kH . — The present si)eeies is again more or less nearly ]*elat('d to Chon. 
grhtUzitdHi and the sjx'eies previously d<*sftril)(‘d. From both it can he well distin- 
guished hy its nearly s(iuarish outline and the undulating sliell margin. 

There is no other species known to me to which the present one could he more 
paj't i e ularl y eo mpared . 


t. CiiONUTES TUAPEZOIUALTS, ’VVaageii, n. sp., PI, LIX., tigs. 3, 4, 

Of this rather small sjieeies only vc-ntral valves are known to me. They 
present a moH' or less trapezoidal outliiK', the greatest breadth of the shell being 
marked hy the hinge-line. I'h-om tli(?ap<'X to the front-line there extend two strong- 
ly prominent and strongly divergiiig folds. The frontal margin is strongly 
indented. 

The A'entral valve is tolerably stiamgly vaulted, ehi(‘tly in the longitudinal 
direction. Its curve is regular, and tlu; greatest innation is situated about the 
middle of the valve. Transversely the eurv<“ is less strong, and at the, same time 
less regular: the lat(>ral i)arts arc distinctly llattened, nhilst the middle is con- 
siderably elevated. The ap(‘x is somcAvhat prominent, bent ovi'r and pointed. The 
area is not clearly visible and cannot he entirely cleaned on account of the smallness 
of the si)ecimens and tlu! hardness of the rock in which they are contained. As far 
as it can he made out, the area setms to he tolerably larg(', tlat, only a lit tie concave 
towards the apex, and cut open in the? middh' hy a tolerably large deltidial fissure. 
The very shar[) np])er margins of the area are ornamented with three spines on each 
side, of the apex. These spines are alw'ays broken oil'. The surlaec ol the valve 
appears very distinctly eharaeterised hy the two v('ry strong diverging folds 
extending from the, apex to tlu? frontal margin. Between theiri there is a deep 
and vcrylu-oad sinus, whilst outside there are other not very high or distinct radial 
folds. They are three to four in numl)(>r. The margins of tlic valve are all in 
one plane, and the frontal margin shows a deep .sinuatioii. 
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Tho surface of the valve is apparently entirely smooth, and only very laint 
strife of growth can he observed. The jfreservation of the surface is not sulliei -ntly 
• clcvar to allow it to he stated whether larger punctures were present or not. 

The dorsal valve of this speeies is not known tome. 

The largest specimen that has been observed up to the present show" the 
following measurements : — 


Eutiu' of the shell ......... G iiini. 

„ hrejitlth of the shell ......... 10 ,, 

thidvuess of tlu‘ Hhell ......... 2 , 

Apical aiiL'lf' of the ventral vnlvo 122*^ 

Diver^iiue of the two folds 52 


Lomlihj and geological position. — I detected this- species in the same slab of 
sandstone, coming from the upjfer Productus-limostonc of Morah, in which Chouetes 
morahensis was contained in groat numbers. The present sjjecies is, however, very 
much rarer tluin the other one ; for whilst tho slab contained {i great number of sjieci- 
mens of Chonetes nioraliensis, I dctceteil not more than two specimens of the pre- 
sent speeies in it. 

Bemarks. — The form hero under consideration seems to he most nearly related 
to the species with which it is associated, this is Chon, morahensis. Tho difl'erenees 
from that species consist in the trapezoidal outline, in tho broader median sinus of 
tlie ventral valve, and the greater divergence of the two jiromincnt folds, and 
in the smaller numhi'r of species along the margins of tho area. 

Chon, geiuitziana is yet more widely dilTcront from the present species than 
Chon, morahensis. 


5. CiiONETKS Bii’AETTTA, Waagen, n. sp., PI. LIX., figs. 1, 2. 

This is a eom])arati\ely large* speeies, with a transver',ely oval outline, having 
a slightly inflated ventral and a concave dorsiil valve, with a longitudinal angular 
impression along the middle of the ventral valve. 

The ventral valve is rather flat, only a little vaulted. Tho curve is vwy regular 
in the longitudijial direetiot), hut h'ss so tifinsversely, where tlie lateral parts 
of the valve are eonsiclerahly flattened. The apex is very jirominent, pointed, and 
distinct Jy bout over. It overhangs a tolerably broad vertical area, vvliieh is a 
little eoueave, atul cut open in the middle by a very largo deltidial flssni’e. The 
surface of the valve is ornamented with two broad rounded folds or protuheranee.s, 
separated from each other by a very narrow sinus, which a])pcars almost as if cut 
in with a knife*. The sinus eommenecs only at a certain distance from the 
apex. The condition of preservation of the only ventral valve that exists in the 
Salt-range eollcetion is such that it remains doubtful whether the sharp edges 
limiting the* area were* ornamented with spines or not. It api)ears to mo as if there 
were points of insertion of eight spines on each side of the apex, hut I cannot 
he certain on the point. 
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The suilaco of the valve is perfectly smooth, with flio exception of some 
imbricatmc? stnm of growth, which are, however, not very distinet. With the lens a 
great number of larger ])uiictures, which seem to be rather irregularly dissepai- 
nated, can be seen. The interior of the ventral valve is not known to me. 

The doisal valve is almost eidirely llal and only very slightly concave. In the 
middle it bears a narrow prominent longitudinal fold. Tlu> external side is, 
however, in the specim<*ns sit my disposal, nearly (juite covered up by rock- 
matter, and it is chietly the internal side which is well preserved. The eardimil 
pioccss is prominent, conicsil, and tlsittcned on the interior side ; interiorly at its 
origin a distinct circular groove is excavated. The dtmtal sockets on both sides of 
the process are long, narrow, and slit-lik(‘. The muscular impressions arc vciy 
distinct. The outer and larger pair of adductors forms largo reniform imjirossious 
in deep grooves below the dental sockets. The smaller jiair is situated on a slightly 
raised platform, on both sides of a low septum originating betw<‘en these impres- 
sions, and extending a short distance towards the front. The brachial ridges 
are low but distinct: they originate at flie lower margin of the larger pair of 
muscular imiwessions, and turn in a gentle curve round towards the septum. The 
granulation, which is a prominent feature in other species of Ohonclea, is but little 
develoj)ed in this one, though it is not entirely absent as would ai)pcar from the 
figure. 

The measurements of a ventral valve from Khund-Ghat are as follows :- 


Ellin (* of slu‘11 



. rj 

lit l^Mlt oi tilt HU 1 

. 

. 

2 

Entut' l)r< ullli oi ilipslxll . • 



. It; 

Ltni^tli oi tlio liiiiiXt -lino 


. 

. 12 

Kniiu llnilviit ss oi tin hIh 11 . 

. 


4 

Apitil oi till* M ntiiil Aalvo 

• 


I2i)° 


Local it it and geological poaitiou . — The species is very rare in the Salt-range, 
having only l)e(*n found tiiere up to tjie present at a single locality. It was IMv. 
Wynne who colh'ctcd two specimens of it, one ventral and one dorsal valve, in the 
up])er I’roductus-limcstone of Khund-Ghat. 

Itcmarls , — •Tlic pi’es('iit species seems to be further removed from the species 
described previously than the lattc'r from each other. Ncverth(dess, I think also 
the ])resent species can be added bith safety to the group of Chou, gciuifziaua, 
like the others, hut we must trace its relatioji not from Chou, fragezoidahs, 
but from Chou, luorahcusis Whilst the group of forms, to which Chou, auintln 
and Chou, trapezoidatis belong, is chaiwterised by two radial folds, which beconu* 
moiv and more apart from each other, Chou,, hipaidifa ii, probably a member of 
anothc'r line of development, \^hich also starts from Chou, moraheusis, but in which 
on th(' contrary the two folds more and more a]>proach i>ach other. 

Thus Chon, uiorahcusiu must be chietly comiiared to the present speci<'s. It is 
easily distinguishable bj^ its broader median sinus and dilferent general outline. 
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II.— Skction: STRIATJi). 

c.— G eoijp of CUONETES EAFILIONAGEA, PLill. 

6. CnoNETES SQUAMA, Waagcn, n. sp., PI. LXI, figs. 1, 2, 3. 

The shell here under consideration is of a middle size, quite flat, of a trans- 
versely oval or somewhat trapezoidal outline, with a very fine radial striation. 

The ventral valve is quite flat, barely vaulted in any direction. The ai)ex is 
not prominent and not incurved, the area is very narrow, nearly linear, and, as far 
as can be seen, devoid of spines along its upper margins. The deltidial fissure is 
small. The outside of this valv(‘ is, however, not known to me, as only one specimen, 
of which the inside only is ('vposed, is accessible to my obs('rvation. Small cardinal 
teeth are situated on both sides of the deltidial fissure. Along the median line* 
from near the apex a narrow elongated im]>ression extends for about one-third 
of the length of the valve, hemnu'd in on both sides by elevated ridges. It is 
.somew'bat broader at its upper (‘iid and gets narrower towards its lower termination. 
On either side of thes(' ridges boideriiig the median iminession large oa al impres- 
sions extend ; they are how ('\er r.atb(‘r tiat and not very strongly marked. Thes(' 
larg(‘ impressions are h('v<*nd doubt thedivarientor sears, but whether the median im- 
pression is due to the adductors i’(‘raains donbtlul, as it is too narrow to distinguish 
whether it is longitudinally diA ided in two or not. The whoh' inside of the -vahe 
is, like the outer .sid(', eo^eied with a \(Ty fine radial striation ; and one can count 
considerably more than one hundred stiia* along tlie margin of the Aahe. Put 
while the stria* on the outride of the vahe are smooth, those on the inside are 
finely jiajullate, whicdi is only \isi1)]e with a \ery powerful h'lis. The stria* augment 
more oftc'U by bifureation than by interealatioji. 

Th(* dorsal valve isalsoneaily quite Hat, and only in the apical region is it 
a little impressed. It lias a distinct linear area, which in tin* middle is inter- 
rujited by a slightly ])romin(*nl kind), the external continuation of the cardinal 
proe(*ss. The surface of the xahe is covered by lery numerous radiating stria* 
Aihieh augment mostly by bifurcation. If examined with a powerful lens, they 
show (*\actly the same <*hara(*1<*rs as have been figured of Chon. papiUonacea by 
Mr. Dav idson. Wh(*n the out(*rmost layer of tin* ^jhell is well jireserv'cd, the same fine 
scaly stria* of growth and the same sjiaringly distributed round orifices on the 
top of thestriie are observable as in Chon. fM/dlfonoren. This outer shell layer 
is, however, preserved only in very few and small patches. The gi'catcr part of the 
specimens at my disposal arc depriv'cd of this outermost layer, and then between 
the single striie rows of oval groows appear, exactly as on the left side of David- 
son’s ligure. These grooves are, however, not on the internal cast, but on the 
interior shell layer. ” 

The interior side of the dorsal valve can be W’dl seen on two specimens. Tlie 
cardinal process is barely at all prominent, strongly excavated, lamellar and bent 



PRODUCTUS-LIMESTONE.— BRAOniOPODA. 62^ 

up. On both sides of it distiuet dental sockets are situated. They are limited 
below by prominent, rounded ridges, which directly join the lateral parts of the 
cardinal process and separate the dental sockets from the impressions of the oj^tcr 
and upper pair of adductors. Tliese latter are deep, very distinct, large and of 
an oval shape. Not far from the cardinal process a low median septum originates. 
It extends to not very far from the frontal margins. On both sides of this septum, 
not far from the cardinal process, two elongated grooves can bo distinguished, which 
are evidently the scars of the interior pair of adductors. The brachial ridges are 
situated between the two pairs of adductor impressions, but they are very indistinct 
in this species ; two oval slightly raised spaces can be distinguished, but the exact 
shape of the ridges cannot be stated. Except the muscular impressions, all 
the remaining inner surface of the valve is covered by a fine granulation which is 
distinctly arranged in radial rows. 

The measurements of an isolated dorsal valve arc as follow : — 

Entire K'tiglh of ih* hIuU . . . . . . . .12 mm, 

„ bread I h of tin? shell . . . . . . . , . 20 „ 

Length of the binge-lino ......... If) „ 

Entire thickncHS of the shell ......... 1 ,, 

The siJccimon of which the measurements have been given is the largest one 
know'n to-me. 

Localitu and geological position. — Tlie species oe,curs in a single piece of rock 
brought by Mr. Wynne from Katwahi. 1'hc I'ock is mueh decomposed 1)y wcather- 
* iug and <!onsis(s of a line yellovvisli-i'ed IVrruginous oolite, a rock whieb has n<*ver 
Ix'cn found by me in situ. Also Mr. Wynne only found the fragment among tlu' 
debris of the i’rodiictus-liinestone. Probably llie oolitic nature of this rock has 
only be(!om(; visible through the action of weatlxTing; and it a])pears highly jH'ob- 
able th.at this 2 >ieoe came from the )uiddle Product us-limestone. The lo\v(;r Pro- 
duct us-limestone is not well developed in the vicinity of Kalwahi, and is tliere 
mostly represented by lavender-coloured (days. The U])per Productus-limcstoiK! of 
the same region is entindy composed on theotlu'r hand of yellowish-gray sandstones, 
and thus there remains for this tV'rruginous oolitic limestone no other division l)Ut 
the middle one from Avhich it ])robably came. 

The 2 )iec<; of rock in question is entirely tilled w'ith the shells of this Ckonelas, 
and no other sjjecies is contained in’ it. 

Memarks. — Though the spim's along the margins of the area have not been 
detected up to the present on tlui form here under (5onsid('ration, yet 1 think it most 
2 )robable that the species will liave to be considered as a rather near ally of Chou, 
pnpilionacea. 

I did not arrive immediately at this way of considering the matter, but for a long 
time was very mucliindoubt whetlu'rthis shcllshould not rather be transferred to the 
genus Slrophonieua. After a long deliberation, howeviT, I thought it most lu’ude.nt 
to consider the shell as a Chonelea, as the interior characters, though not quite 
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identical with other species of Climelen, can yet ho most naturally brought into 
accordance with that genus. After I had thus come to the conclusion that the 
' present sJjoJl was a Chonetes, the most natural grou})ing seemed to be to class it 
with Chon, papilhnacea, Phill., as this is the only species which is similarly finely 
striated and possesses similarly flat valves, and in which the minute sculpture is 
absolutely identical. Though Chonetes squama, W., thus seems to be most nearly 
allied to, yet it cannot be considered identical with Phillips’s species. The chief dilFcr- 
(“nccs consist in a shorter hinge-line and smaller area of the Indian shell. Also the 
internal characters seem to be dilFerent, but these are very imperfectly known in 
Chon. pttpiUonarea. 

Of other specie's, none can be compared more particularly to the present one. 


d. — Gnoup OP ClIONETJ^S VAUIOLATJ, Orb. (sens, strict.) 

7. OiioNETES STitoi’JiojuEXoij)Ks„ Waagen, n. sp., Pk LVTII, fig. 10. 

TJiis is a <;()mparativ(‘ly lai’go species of somewhat transversely rectangular 
outlijie, the greatest breadth of tlu' shell bc'ing at the hinge-line. The shell is 
but litth' inflated, and is provided in the middle with a broad but not very deej) 
sinus. 

I’lu' venti-al vah'e is in some specimens rather flat, in others somewhat more 
inflated. The curve is in neither dirt'etion quite etiual and regular. Longitudinally 
the shell a])pears rather flattened in the a])ical region, W'hilst not far fj-om the ftnnt 
it bends more strongly down and shows, chiefly in some specimens, a rather bold 
<‘urve. Transversely the curve is very regulaj- in the middh' region of the valve, 
and flattened only on the lateral }»arts, chiefly in the vicinity of the hinge-line 
where distinct wings arc deATloped. The apex is not at all protninent, not j)ointed, 
.■uid not bent over. The ai'ca is quite flat ;ma narrow, cut o])en in the middle by a 
A <'ry small di'ltidial fissure. The very sharp mai’gins that limit the area above are 
ornamented by four oblique spines on each side of the apex, w'hich arc, however, not 
visible on eveiy specimen. 



Fij; IT), CV/iini/c */)•(>/</«))«( \V., II sp., ventral valve willi paitl.y preserved marginal spines, natural size, from 
the lowest beds of the middle I’lodiietuB-limestone of Swus. 

’J'hc broad median sinus, which is developed on this valve, commences only at 
a short distance from tint apex, and extends down to the front. The whole surface 
of the shell is covered by a fine radial jdication, which augments mostly by bifur- 
cation. On tlie margin of the valve one counts 8 to 10 strite in the space of 5 
mm., and thus 00 to 80 striae on the whole valve. The spaces between the striae 
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are remarkable for the very large punctures they bear, which are easily visible to 
the naked eye on certain specimens. But some of these punctures are also dis- 
seminated on the top of the strife. , 

The dorsal valve is flatly concave, with a slight prominent median fold and 
deepened spaces on each side of it. It is very nearly approximated to the ventral 
valve, and the space whicli remains between tlie two is very small ; towards the 
margins the two valves are so firmly pressed against each other that they cannot at 
all be distinguished. The sculpture of this valve is somewhat different from that 
prevailing on the other valve, tin? radial striae being rather coarser, h'ss distinctly 
dichotomous and somoAvhat wavering in direction, which latter circumstance is 
caused by roundish grooves phicx'd between the ribs causing a very indistinct barely 
percc])tihlc conc(;ntrit5 scul])ture to be formed. The puncturing is less distinct in 
this than in the other valve. 

Of the iidernal characters hut little is known to me. In the verctral valve the 
(iardinal tenth on both sjdc's of the deltidial fissure can be tolerably Avell distiiiguished 
in one sjceciimm, whilst in the same sjM'cimcn it <!an he seen that the (“.ardinal 
process of the dorsal valve is (jomparatively long and veny narrow. Of the other 
internal (diaracters nothing is known <.o me. 

The measnrenu'iits of a sjKicimen fi’om Swas arc as follow : — 


Enliiv li'Tij'lh of llw* sholl ......... nnu. 

ol* the (lorsal ......... 12 ,, 

Entile bmuUli of tlu* blicll ...... . . 22 „ 

Loiiirlh of liine^e-lini' . , . ♦ . . . . . 2 L „ 

Entile UiickiiesH of tin* slu‘ll ......... d „ 

Distance of tlie valves fiuiii each other . . . . . . . To „ 

Apical aiifi;!!' of the ventral ^alve . . . . . . . . P 12o'' 


Jjocalify mid (jcolotjiad pOHitlon. — This sp('cics Avas contained in a singhi puna- 
of rock brought by J)r. Oldham from 8was. Three* s])eeies of Jlrachiojeoda were 
coutainenl in this rock : Choiir/cN coinpresaa, W., in very great numbers, the jn’csent 
spe(‘i(!s, somewhat h'ss numerously, and one speci(;s of Slmphaloniu, in a few speci- 
imms. The* rock is a very hard, sandy, somewhat micaceoiis liimatone of a rusty 
colour, aud comes beyond any doubt from the limits hetweeai the middle and u])per 
division of Iho J’roductus-limesloiK*, 

Beimrkit . — The present species is Avithout the slightest doubt most nearly 
related to Choiieles miriohi/n. Orb.* and I Avould he very much inclined to consider 
the two shells as idc'iilical; if not, according to d’Orhigny’s drawing, the South 
American form would possi'ss a liner and more regular radial striutiou than th(* 
specimens from the Salt-range. The coarse ])unctatiou, to which the nanu* alludes, 
is equally well di'veloped iu th(' Indian aud in the American shell. Thus Choiieicn 
n/rojthomcuoidcii, ‘VV., will jirobahly have to bis considered as a representative form 
or geographical variation of Choiistes varlolatn, Orl). .» 

Chondex mriolata, Kon. {non Orb.) is something entirely different, and cannot 
be compared Avith the present species. 
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Oi’ other species o'ue form of tlio genus Product us must be taken into com- 
parison, and tliis is Productus numatus, Kon., of which chiefly the dorsal view shows 
a eprtaiu himilarity. The sculpture of the dorsal valve of Productus sinualus and 
Chonetes utroidioiueiioldett is nearly identical, though the concentric scul])ture is 
slightly more distinct in Koninck’s sj)ecies. Also the ventral valve has a small 
area in that species of Productus, hut beyond this the similarity does not extend. 
The curvature of the ventral valve and the disposition and direction of the spines 
near the areal nrargin are entirely dillerent, and there remains no doubt that the 
two forms must be eonsiden'd as distinct, even if one wore inclined to ])ut the 
Productus sinuatus into the genus Chonetes. 

e.-GKOur of CHONETES VISHNU, Salter. 

8. CnoNETHs COMVUESSA, ‘VVaageii, n. sp. 

This is a rather small species, wdth very flat valves, which arc so close together 
that scarcely any no room I’emains between them. The ventral valvt; bears in the 
middh' a low sinus, and the radial striation of both vaalvcs is limited to the median 
parts, whilst the lateral parts remains entirely smooth. 


Fii(. 17 . CnoNTTES (OMFUisHA, 1) Kj) Inuij the lowi'sl oi tiu* niuldle Prcxliirtim-lnnoHtono oi 

Swjis : a. veutrul valvr, naitir.ii wi/c ; b. llii* saino enlAi^eil , c*. doretil vk*\v, natural c/. the Name eiilaif^ed. 

The ventral valve is nearly quite flat, barely perceptibly vaulted, and appears 
very much like a fish’s scale. Only tlu* median part is slightly elevated, and in the 
middle again impressed, thus forming a broad but very flat sinus, ’['he lateral parts 
are distinctly flattened and form w^ell distinguishable wings, which are at the 
same time devoid of a radial striation. The apex is very little prominent, pointed 
and not bent over. Below it there extends a very narrow flat reclining area, 
interrupted in the middle by a narrow didtidial fissure. The margins wdiich limit 
the area above are very sharp, but in none of the si)ecimons at hand can the spines, 
v\hich arc probably situated on them, be distinguished. The hinge-line is long 
and straight, and marks the great<!st breadth of the shell. The sinus does not 
commence immediately on the ap(>x but a little distance from it; but immediately 
at the apex commences the fine radial striation of the shell, which is very character- 
istic in this speedes and wdiich covers tlui sinus and the elevated parts of the shell 
adjoining it, but is absent on the lateral wings. The striation is extremely 
fine, and there are four to six stria^ in the space of one millimeter. The single 
stria' are distinctly swollen from distance to distance, where rather thick spines are 
])laced on them, which follow approximately the direction of the shell surface. 
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pointin" Inwards the margin of the shell. These spines wefe hollow tubes, as can 
be distinctly seen on their broken ends, but none of them is completely preserved on 
any of th(' s])ecimens at band. These spines were largest and thickest just in ^le 
centre of the valve, and from there both towards the apex and the margins of the 
valve they rapidly diminish in size. 

The dorsal valve is very ilally coneavc, the apex not prominent, with a linear 
area along the straight hinge-lino. From the apex, comparatively strong promi- 
n<'nt folds start towards the lateral margins, thus marking off the lateral wings. 
The space between tlu'sc two folds is most deeply impressed, whilst the wings are 
rather flattenijd. In the vicinity of the frontal margin a very slightly indicated 
median fold can he distinguish(*d. The sculpture consists also in tliis valve of a 
fine radial stria! ion, hut it is in every respect the reverse from that of the other 
valve. Where there are stria) in the other valve arc furrows in this one, and instead 
of thespiu(*sof the other valve we tind deep grooves disseminated along the furrows. 

Of the internal ehai;aet(‘i’s of this sjiccies nothing is known to mo. 

'I'hc measurements of two s])ecimeas, I*ro. I, a duplicate, and No. II, a ventral 
valve only, arc as follows ; — 


Entilo lonj^lh of the sliell ..... 



r. 

(> mm. 

11. 

6*5 mm. 

Leiiijtli of the dorsul valve ..... 

. 


5 5 „ 

F 

Entire hieatUli of tlie hhell (uloii^ the hin^o-line) 

. 

. 

10 „ 

n 

thi(kno8s of the hlu'll .... 


. 

1 M 

1 

Distance of the two valvoa from each other 

• 


05 „ 

F 


Localily and f/eogropliicnl position . — This 8])ecios was present in great num- 
bers in the same slab of rusty sandy liim'stone which contained the s])ecimcns 
of Chonetes strophontcnoidcs, AV., described previously. It must also bo con- 
sidered as coming from the lowest i)art of the middle division of the Productus- 
limestone. 

llemarlcs . — This species ludongs to a group of forms for which no proper name 
is available, though the geologically oldest form of the group is very well known 
to ])al!eontologists. In the mountain-lim<“stone the group of the devonian Chonetes 
hardrensis, Phill., begins to b(‘ split up into two series of forms, one with a 
jiicdian sinus in the ventral vaIvc, the ancestor of the form here under consider- 
ation, and another without such a sinus : Chon. Laffiiessiana, Koii. and allies. In 
the moujitain-limestonc proper, it ’must be admitted, this splitting up is not yet 
perfect, and the form with a sinus just, begins to appear ; but later on the sinuated 
forms become of very great importance and in the coal-measures arc by far pre- 
dominating. Starting from such considerations it seems to be strongly desirable 
to have a proper specific name for the form in the mouii tain-limestone in which 
a sinus is well developed, and which has been so ('xcelhmtly figured by Count 
Keyserling in the Geology of ilussia, or by Mon;*., de Koninck in his mouo- 
gra})h of the genus Chonetes. I’erhaps this form could be identified with Chonetes 
vishuu, Salt., from carboniferous beds of the Uimalaya, and this name bo adoj)ted for 
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it; or porlmps oleo CMmeletflemhigi. Norw. aad Pratt., coidd prove to U identical, 
though this couics from the upper Coal Measures of America. 

. That the sinuated form was not identical with Chonetes variolata, Orb., as was 
formerly advocated, has been admitted by Koninck himself in his monograph of the 
fossils from Blciberg. 

Th(‘ species described hero under the name of Chonetes eompressa, W., is 
very easily distinguishable from all the sinuated forms that have been described up 
to the present, by its smooth wings and the comparatively largo spines that are 
clustered together in the centre of tlie ventral valve. 

Ill Section : GllANDICOSTATiE. 

f.— GttOUP OF CJlONJjlTES A USTENIANA, Dav. 

0. Chonetes semiovaeis, Waagon, n. sp., I’l. LXI., fig. 6. 

« 

In its goni'i-al cliaract(u-s t,lu‘ present species still approaches very nearly the 
“ Sfrtfifd',” as besides the larger ] dications of the shell a very fine barely jicr- 
c(‘ptibl<' radial striation also exists. The outline of the shell is transvt'rsely oval, 
tli(‘ hiiig(‘-liue lieiiig shorter than the greatest breadth of the shell. The ventral valv(' 
bears a not very broad median sinus. 

The ventral valve is but little inflated, very regularly and equally vaulted in 
both direndions, only the lateral parts arc slightly flattened in the vicinity of tin* 
binge-line. Tln^ a])ex is slightly ])rominent, pointed and strongly bent ov('r. The ar('a 
is rather narrow, flat and slightly concave in the middhi. The d(dtiilial fissure is 
very large. The up[ter margins of the area are very sharp and ornamentc'd with 
seven spines on each side of the apex. The median sinus of the valve eoinmences 
at the very extremity of the ap('X. It is not very broad, but rather deeply sunk in 
and rounded in its dej)th, not sharply cut in. It is bordered on both sidi's by high, 
broad, rounded folds, (ftln'invisethc sculjduro of the shell consists of numerous, not 
very high rounded radiating costa', which are often dicbotojnous, and ratlu'r un(!qual 
in .strength, there being six within the sinus and about eight on each lateral part. 
All over the A’alve tliere are disseminated a very great number of large juxnetures 
Avhieh can be seen oven wdtb the naked eye. They are arranged irregularly in radial 
rows, the arrangement causing the formation of a very fine radial striation which 
is voy chai’aeteristie for this s])oeies. 

On the whole, however, the sculpture is somewhat vax'iablc. The radial idica- 
tions, Avhieh I have, described above, become sometimes very weak and barely dis- 
tinguishable, so that the sculpture of the valve then only con.sists of the median 
sinus and the high folds on both sides of it. But even then the species can easily 
bo recognised by the large punctures and the fine radial striation that is produced 
by them. 

The dorsal valve of this .species is not known to me, and nothing could he 
obsex'ved also of the intenial cliaracters of the s]>eeie&. 
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The measurcmonts of a spocimen from Morah are as folloV • 


Entiro length of the shell 



Id mm* 

Loiigth of the dorsal vaWo 



. 11 n 

Entire hreadth of the shell 

• • • • » 


. 18 .. 

Length of tho Lingo-line 




. 18 „ 

Entire thicknoss of the hLoII . 

• « • • • 


. 5 .. 

Apical atiglo of llie ventral valve without the wings . 


. 114 '" 


Locality and geological position. — The species is not very rare in tlui middle 
Produetus-liincstone of Morah, where it oecirrs associated with Chonetes morahensis. 
Some lour spceiine.ns from thci’e are known lo me. Another specimen w'as col- 
hicted by myself at Khura in the to])most beds of the middle Productus-limcstone, 
and one s])ecimeu was brou£fbt by Mr. Wynne from Khund Ghat, but the exact 
bed it cam(! from is not knoAvn. 

Jiemarks. — The present s])eei(;s is v(‘ry miarly rclatcnl to Chonetes amtcniaua, 
Bav., and on a lirst f'lancc^ om*. mi^bt consider both identical, but on a close com- 
parison some dill'('ronee can be tracunl, which Tiiakcs a distinction f)f the two desirable. 
In tlui speedes from Kashmir the bini'c-line is comparatively longer, the radial 
])lications fewer and broa(l<'r, and the median sinus of the ventral A'alvt* naiTOAA'cr 
than in the Salt-range species. Also the line radial striation, which is so very 
cliaracU'ristio in Chonetes scntiovalis, se(!ms to bo absent in Chonetes ansteniana, 
J)av. It thus seems to me ]»erf('etly iustiliable to distinguish tin* two s])eeifically. 

Another form to which the ])resent s])ecies seems to b(* very nearly related is 
Chonetes morahensis, W., which has be(‘u described above. In this form, hoAvover, 
the radial ])]icaiiou, as well as tin* fine radial striation, is not develo])ed to the .same 
extent as in Chonetes semiomlis : the general outline is also very dilbinmt, it being 
Avell rouiuhnl in Chonetes seniioinilis and nearly trapezoidal in Chonetes morahensis. 
It needs only a comparison of the figurc.s of the two species to s(“e these diir('renees. 

10.— CnoNETKS nicuoTOMA, Waagen, n. sp., PI. LXT., fig. 4. 

This is a middle-sized s])ecies of transversedy trapezoidal outline, having a hinge- 
margin AAdiieh (Xicupies the greatest breadth of the .slndl, and a bu( little inflated 
v(mt,ral valve. This latter bears a broad median sinus and line radial plications 
which shoAv a distinct bundling. 

Tb(! ventral valv(! is not strongly ar<*he.d, but its curve is somewhat, more consi- 
derable in tin; longitudinal than in the transverse dir(;ction ; chiefly the lateral 
])arts in the vicinity of the hinge-line are considerably fl:ittem;d, tlius forming a kind 
of Avings. The apex is little ])rominent, pointed and well bent over: it overhangs 
a distinct narrow area Avhich is cntmdy flat, not concave*, and is cut op(;n iji the middle 
by a not v(;ry large d(*ltidial fissure ; along its upiier vc'ry sharp margins it is orna- 
mented by about five spines on each side of the ap(*fi. Of the sjiines, however, 
only the roots arc pres(*rvcd. Immediately at thca])ex of the valve th(;re begins a 
broad sinus, which is dei'pest and broadest in the vicinity of the front. It is limited 
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on both sides by broadly rounded prominences. Besides this sculpturing the 
valve is covered all over by a fine radial plication, which is simple within the sinus 
apd on the flattened lateral wings, and distinctly bundled on the promincncf's that 
border the sinus on both sides. There are about six such fine plications witliin the 
sinus, and about as many on each lateral wing ; on each prominence, however, 
three broad bundles can bo distinguished, each of which is composed of two to three 
ribs. Concentric striae of growth cross over these radial plications but they are 
very faint. 

The dorsal valve is not deeply but very equally concave, and only the lateral 
parts in the vicinity of the hinge-line arc considerably flattened, forming distinct 
wings. There is a very distinct narrow area, quite straight, and iuterriipled in the 
middle by a thick cardinal process. This valve also is covered by a fine radial stria- 
tion, which becomes coarser in the deej) excavations corresponding to the ])ro- 
minences of the other valve. 

The minute structure of the shell in this species sfiows also a great many 
large punctures, arranged indistinctly in radial rows. 

Of the internal ehameters of this specie nothing is known to me. 

The measurements of a specimen from XatMaihi arc as follow : — 


Entire of ilio blicll . . * . . 


. 

. 11 

inin. 

Leii^'lh of till* (loiMil v.ilvo ...... 

• 

. 

. 10 


Entile bnadtL ol iitc hliell (at the hiii».je-line) 


. 

. k; 

»> 

„ thiekiiebs of the hIk 11 ...... 



6 

tj 

DistiuK of both valves fioui each other . . . . 

Apictil of the vcntial vahe, without the win^s . 


• 

00 

c 

»> 


Locality and gpoloyical position . — The only s{)ecimcn of this species that is 
know'u to nui was eoll<‘etcd by Mr. Afynnc at Ivatwdhi, but the bed it came from is 
not exactly known. From the preservation of the specimen it appears probable that 
it came from the middle division of the I'roductus-limestone. 

Itemarks. — I'he j)resent .spc'cic's is very nearly related to the preceding one and 
can be distinguished chiefly by its ditferent general outline, the broader sinus of the 
ventral valve* and the absence of the line radial striation, characteristic for the 
jireceding sj)eeies. 

The present species agrees pretty well with Chon, ansteniana in its general 
outlin<‘, but it has a much broader median sinus and a fine radial plication whhdi 
is absent in Davidson’s species. Thus it seems that the shell here under considera- 
tion r»'prescuts a w(!ll distinguishable form which deserves a jjroper specific 
designation. 


p.— Grottc of CEONETES BAEUSIENSIS, Dav., sp. 

CUONKTES sQUAMTJLii’EKA, Waageu, n. sp., ri. LX., figs. 1—4. 

'riiis species is of a middle size and somewhat trapezoidal outline*, the greatest 
breadth ol the shell being situated at the hinge-line. The ventral valve is rather 
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strongly inflated, provided with a very broad sinus, and ornamented with strong 
radiating folds which are never dichotomous. 

The ventral valve is very equally curved, chiefly in the longitudinal direction. 
Transvorsally it appears flattened or impressed in the middle, and the lateral parts 
are distinctly flattened, forming small triangular wings. The apex is prominent, 
pointed, and strongly bejit over. It overhangs a broad slightly concave area, which 
is cut open in the middle by a very large deltidial fissure. The upper sharp margins 
of the area are provided with four spines on each side of the apex. The very 
broad sinus of this valve begins immediately at the apex, which ap])onrs in conse- 
quence somewhat flattened. It is limited on both sides by highly (ilevated 
broadly rounded folds, which also commence at the apex. On these' general 
features of sculpture the radial plic.ation is distributed. Within the sinus are 
generally about six rather fine folds, whilst on the elevated parts of the shell, on 
both sides of the sinus, thrc(^ very strong and thick folds follow, wliicli arc again 
succced('d by much smal](!r on(‘s on the lateral wings. Those latter are, however, 
often very indistinct or even entirely abs('nt. 

The minute surfac'C sculpture of this valve is very peculiar. Undc'r tlu; lens, 
the whole surface app('ars us if covered with very small scab's, which arc very 
irr<'gularly arrangc'd and direct ('d not towards the slu'll margiji, but upwards 
towards the apex of the valve. These s(;ah!s seem to b(j in a ct'rlain connection 
with tlu' striui of growth, and arej probably a strange modification of them ; though 
obscrv('d in most specimens, they an' not always developed in the same degn'c, 
and it seems that this circumstance' de'pcnds u])on the more or b'ss complete 
preservation of the shell surface. If the shell is somewhat worn by wi'atber- 
ing, the large' punctun's which occur on most sjiccif's of Clioiielcn, ap])car also 
in this one in gn-at numbers. Thej arc somclimcs indi.stinctly arrang('d in radial 
rows. In this s])('cics they were evidently iiof in eouueetion with hair-lik(' si)iiK's 
on the shell surfaci'. 

Of tlu' iatcrnal cliaractcrs of tlu; ventral valvc' nothing can be obscrvi'd, cxcc])t 
Ibe existence of tivo W(>11 d('\ eloped cardinal teeth, ubich arc fasleiu'd to the biugc- 
linc on both sides of the di'ltidial lissure. 

The dorsal valvi' can be but rarely observed. It is rather deeply concave 
and in every res])ect tin' re\ers(' of the other valve; it bears two di'cp excavations 
whore the clcv.ated folds are on tl\,(! other valve, and each elevated radial iilicat ion 
of the ventral valve is hen' n'lireseuti'd by a mon' or loss deepened radial furrow. 
The lateral wings arc flattciicd and slightly liollowcd out. The valve is i)rovid(!d 
with a very distinct narrow area, which is nterrupted in the middle by a strong 
cardinal process. 

In the only specimen of tlu' dorsal valve with its outer side accessible to 
observation, I cannot observe the tine &(«aes with whiclUho other valve is covered ; 
but the largo puncture's, which seem to bo somewRat mores scarce! than on the 
other valve and arc arrange'd ve'ry regularly in radial rows, arc very distinctly 

visible. 
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The inner side ot the dorsal valve is most beautifully exposed in a speeiinen 
from Jabi. The cardinal process is short and little prominent, and at the sides of it 
' the dental sockets are situated. It is somewhat excavated on its inner side. The 
two pairs of adductor impressions are very distinct. The outer pair is lar<?e, oval, 
and situated in deej) "moves, which .arc limited on both sides by comp.arativoly hiifh 
f(dds. The inner 2)air is much smalh'r, narrowly (dongated, and very d(‘<'])ly im- 
pressed, rather far ajiart. A short but well developed sejitum originates at the lower 
extremity of these latter inijiressions. 'Fhe br.achi.al rid"es are lari'C but very taint, 
and cneirch' an oval sjrna'. Nearly the entire inner surface is covea-od nit h irre- 
gularly dissciiiinaf('d little spines. 

I’lie measurements of the largest sj)ecimen known to me fi’om Jabi (No. I) and 
of a someuhat smaller sjH'cinn'u from Khura (No. II) are as lollow : — 

7. II. 

It'iiirtli llic sli( 11 ... . . ](1 5 nun. 8 inin. 

li( until <>l t 1m* iloi '■ill . . . - . 8 5 ,, 7 

lOiilm lutMillli di till shill . . • . . . .IT) „ 12 „ 

,, Ihu hiM'sS ()1 till slltll ... . . oo „ 1*5 ,, 

lli-sl nil 0 ()I tliM two \ il\(‘s imm (mcU oilun *2 ,, 

A]>i<Jil anj^h* ol the without tlu . . 7(i“ 

and gcolorjical }>onUion. — This is one of the more common spi'cii's of 
ChoncleN occurriu" in tlu* Salt-range, and it extends through the middle and upjier 
(lixisionsof tin* I’roiliictus-limestone. 

In the lower region of tlu' middle division the species has been found by my- 
self in the section at Ivliura (two specimens), .and in the same section t wo sjx'einuais 
wci.. detected by me in tlic toj) beds of the middle division. At Kiitirkot, trans- 
Indus, the S| eeies is tolerably common in the middle region of the middle diiision; 

I collected there e sjieciniciis, w'hilst IVIr. "Wynne, at a sjiot somewhat north of 
my locality, obtained specimens more. 

In the up2»er division. I found the sjiecies west of Khura; in the lower region 
of the division (si'xen specu'iens), and in the upjicr region in the Ci'idialopoda bed 
of .I.ahi (live specimi'iis). 

lieniarlcfi . — If Sp/rifer h(inisi< i/sis, L.av., might re, ally be considered as the 
ventral valve of a C/ionelcft, then the pri'sent s^iccies would be very ni'arly relatixl to 
Davidson’s form. Nevertheless I would not consider the two shells as siiocitically 
identical. Tlu; form from the lliinalay: is just twice .as broad as it is long, and the 
lateral wings are very large .and pointed; while, as reg.ards size the whole shell is 
considerably smaller. In CJiOnefes squamnlifeva on the contnary, the length is never 
less than two-thirds of tlu' breadth, the wi igs are much smaller .and less pointed, 
and it attains a much more considerable size. Thus I think the two shells mu.st be 
considered as belonging to two dill'ercnt species. 

Another spi'cies for con'ip, arisen is Prod, ictus rohertiamis, Kon., from periuian 
beds of iSiiitzbergen. As t he dorsal face of this shell is not known, the possibility 
of its being a C/wticfcs is yet an ojien qmstion. In the description, Mens, de 
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Koninck compares this species also to the rentral valve of a Spirlfer. It can, 
however, ho easily (listiagnished from our Chonetes squamulifera hy its smooth and 
narrow sinus and its bifurcating ribs. • 

Of other forms, I do not know any which could bo compared more closely with 
the present species. 

12. Chonetes oepeanata, Waagen, n. sp., PI. LX., figs. 5, G. 

This species is very nearly related to the preceding one, and dilTers from it 
ehielly hy its strongly flattened valves and the occimvnee of dichotomous rilis. 

The ventral valve is but very little vaulted in every direction. Its curve is 
very regular longitudinally, hut transversely the valve a])])ears impressed in the 
middle hy the ])resence of a very broad sinus, and the lateral parts form rather large 
flattened wings. The ajiex is slightly prominent, pointed, and hut litth* bent over. 
The area is tolerably lai'go and flat, cut open in the middle hy a largo di'ltidial 
fissure. Along its ujipcr very sharp margins, three spines can he ohservial on each 
side of th(' api'X. The hinge--linc is somi'what longer than in the ]>r(H*cding species, 
and thus the lateral w’ings an' mon' promini'iit and more strongly pointed. The 
dee]) and broad median sinus of the valve eommences directly at the apex. 
There are three to four fine radial ribs within the sinus. On both sides of the 
sinus the shell forms highly ])rominent broad folds, each of which is ornauK'ntod by 
three, mostly diehotomous, strong radial ribs. The minute sculpt uri* of tlu* shell is 
squamosc or scaly as in the jireceding species. 

The dorsal valve bears a very distinct narrow ari'a and is flatly concave, form- 
ing in every di'tail the reverse of the other valve. This valve is not sulliciontly widl 
))rcserved for observation cf its minute surface sc-ulpture. 

Of the interior eliaracters of tliis sjieeies nothing is hnown to me. 

The measurements of a s])eeimeu from Kalirkot are as follow : — 


Entiiv Icii'jfili oi’ till* hlu‘11 ......... 11 mm. 

Lcn^^th valvt* ......... H ,, 

KuliiL* 1)1 emit li of lilt* hln*ll (.‘li tlu' . . . . . TJ „ 

„ thu'lviu'hN oflLt* Hhell . . . . . . . . . ♦) ,, 

11)0 two valvph from oacli ollit'r ...... 2 „ 

Ai>ieal ()f lilt* vpiilml valve ........ 147” 

,, ,, „ wit^ioul 11 h* ..... S.V' 


Locality ami geological jxmtion . — There are altogether only two specimens 
of this speeii's known to me, both which w'cre collected by myself at Kiifirkot in the 
middle division of the Productus-limestone. 

Iternarl's . — It is not easy to distinguish the present s])ecies from the jireeeding 
one, and it W'as chu'tly the great flatness of the valves and the often diehotomous 
ribs, whieh led me to distinguish specitically betft't'en the two forms. These 
dilTercnccs, just jiointed out, will most easily be dcb'cted in comj)aring the frontal 
apical and lab'val views of the dillerent specimens figured on PI. LX. Also the 
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more coiisiclorablc length of the hinge-line is a feature which may servo for charac- 
terising the ])resent s])ecies. 

• ]n tliis latt<'r cliaraeter, however, it approaelies again more closely to GZ/o?/. 
(.^ Spiri/pr) ba?'itsicmifi, Dav., .and yet the hinge-liin' of my Chon, deplanata is eon- 
siclerahly shorter in com j)arison to the length of the shell than is the case with 
Davidson’s sj)ecies. Otherwise, the sludl f roin Kashmir seems to he also more inflated 
than Chonetett depJunuta. 


13. CuoNETEs GRANDicosTA, Waageii, n. sp., n. LXI., tigs, fi, 7. 

Among all the species l)(*longing to this group the present is the one which 
is most extremely d(‘V(dop(‘d in all its eharaeters. 

The shell is very strongly inflated and enrolled, tin; sinus very deep and broad, 
tlie wings s)uall and pointed, and the whole surface covert'd by very strong rfidiating 
folds. , 

The ventral valve is most strongly inflated, and exhibits in the longitudinal 
direction a strotig ])arabolieal curve. The apex is ])ointed, slightly prominent, and 
cxtrt'inely bent over, so much so that the very broad area is entirtdy concealed under 
the up])er shar)) areal margins, Avhilc the area forms an angle of about 90° with the 
plane of the valve. The dt'Uidial fissure is very large. On the sharp upper margins 
of the area, the ])oiuts of insertion of three (iierhaps four) sjtines on each side of 
the aj)ex can be observed. The very deep and broad sinus eommenees immediately 
at the apex, and occuj)ies in its breadth nearly half of the entire surface of the valve : 
it is limited on both side's by ('xtrc'.uiely prominent rounded folds, which occu])y the 
re'inaining s])ace of the valve with the* exception of the small pointed wings. Beside's 
these gcjicral features of sculpture; the whole valve is covered by a radial jdica- 
tion, which is rather fine within tlw' .sinus and cxtreme'ly strong on the elevated 
folds that border it on both sides. Within the sinus there are bi'lween five or 
six ribs, and on the elevated folds there are again live v^ery strong and elevated ribs 
on each sidt'. The. wings are smooth and devoid of a radial plication, Tliis radial 
sculpture is crossed from distance to distance by fine* slightly imbricating striae of 
growth. Between these, if the surface of the shell is very well preserved, a fine scaly 
structure can be obs('rved. If, however, the shell is only very slightly weather-worn, 
large punctures a]»pcar, which are arranged irregularly in radial rows. 

The dorsal valve of this species is not known to me. 

Also nothing could be observed of the interior characters of this species. 

'riie iiK'asun'mcnts of two .spettimens are as follow : — 


1 II 


Entire lenc^lb of the shell ...... 

11 iiiiii. 

10 5 

Bjetidlli of the area ....... 

Y 

o 

Entire breadth of the Hhell at the hinge-line . 

. 14 „ 

U 

Bioadth of the deltidiul fissure ..... 


•} 

Entile thickiieRR of the Rhell 

. S „ 

6 

Apical angle of the ventral valve, without the wiiigH 

. 71° 

hV 
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Locality and geological position. — There arc only three specimens of this 
species known tome, all three* of wliieth were collected hy myself in tlie cephalopoda 
bed of the upper Productus -limestone at Jahi. 

Remarks. — This species is A'ciy ])eeuliar in all ils eharaetiTS, and it can be 
very easily reciognised. Tliough it is more or h\ss nearly related to all the species 
that have been desesrihed abovt* of the same group of forms, yet it is very easily 
distinguishable, and tins differeuecs arc so obvious that it seems hardly necessary to 
point them out in detail. 


11. CuoNisTEs iEQUicosTA, Waagen, n. sp., PI, LX., fig. 7, 


This shell is considerably small(*r than all those pr<‘viously described of the same 
group, except Spir. barusien.ii.s, Dav., which is nearly of the same size. 

It is about as broad as it is long, of a slightly trapi'zoidal oulline, well vaulted, 
with a narrow sinus aiid’a vi'ry regular fine j-adial jdication. 

The ventral valve is rather strongly inflated, but its curve is not quite regular, 
being stronger in tin* ajiical tlian in the frontal region. The ajx'x is pointed, 
slightly prominent, and very strongly incurved. The area is inclined und<‘r the 
apex and entirly c.oiuicaled ; it is also <*ov(‘rcd up by rocky matter in the two speci- 
mens at my disposal. The sharji margins which limit the area above ai'i', however, 
well ex])osed, and seem to bear traces of two to three sjiines on each side of the aiiex. 
The sinus begins at the very extremity of the apex, but is narrow and not very deep : 
it is limited on both sides ly low, broad, rounded folds, whiidi .arc followed again 
by the small, flattened .and pointed wings. The whole val vc is covered by a very 
equal radi.al jilication whiidi is not quite correctly rejiresimted in the figures on 
PI. LX. There an* four to five folds within the sinus, which are of very equal size; 
then follow two slightly stronger ones on the top of the lateral folds ; and then 
again about ('ight somewhat finer ones, which still covi'r ])jirt of the wings. That 
part of the wing, howiwer, imm(*di.ately adjoining the areal margin is smooth. 

Tlie minute sculpture of the valve is smooth, not scaly ; and the larger ])unctur(‘8 
seem to be scarci*. but are not very distinct. 

Ncith(!r the dorsjil valve nor the interior characters of the speci(‘s arc known to 

me. 

The measurenumts of a specimen from Jahi arc as follow ; — 


Entire nf tlic s 1 p *11 

„ lirctKlih oniie hIh‘ 11 at tlie liiii^j<* liiu‘ 
„ IhirKiiL'HS ol’ the rIil‘ 11 
Aifioal wings 


7 znm. 

lot)** 


Locality and geological position,— TXxera arc altogether only two specimens 
known to me botli of which were collected by mysidf. at Jahi in the cephalopoda- 
hed of the uppi'r Productus-limestone. 

Remarks. — On a first glance, it seems to be nearly obvious that the jiresent 
species is only the young of the jireceding one, and that it is quite superfluous to 
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make a now name for tlio jn’csont form. For a lont' tiiuo I held this o])ini >ti, and 
it Avas oidy after a closer oomj)arisoD that I found it not praeticahh* to u lite tht5 
' t\vo forms. Chon, (rqnicosta has a differently cnrv(*d ventral valve, tl e apex 
is more strongly ineurAA'd, and the remainder more flattened, the* sinus is narroucT 
and loss dc'op and the radial jdieat ion more equal. Also the minute .seul]'tur(' of 
the shell is dilTerent. These differences Avould not exist if tlio i)rosont sin 11 were 
only the A'oung of Chon. gi'uiidicoHta, and thus 1 eaine to the eonelusioii that aa'C 
had to deal with a difl'orent and smaller species. 

The present s])eei('s Aa'ry nearly agn'os in size Avith Spir, hariinirnfi/.'i, Lav., hut 
the proportions are quite dilferent. Whilst aS))/’/'. iarws/ew.s''s is just twie<! as broad 
as it is long, in Chon, {vqnicosta the length and breadth are nearly identical. 

Of other species noiAo can he compared more closely to the presemt one. 

Genus: STEOPHALOSIA, King. 

The characters of this genus are vdry easily recognisable, particularly if one has 
to deal Avith quite typical .sj)ecics. The Avell developed, A’cry distinct area in both 
valves, the always deformed apex of the venti’al valve, produced by the circura- 
stanco that it has been fixed to foreign bodies, and the consequently always more 
or less in’cgular shape of the whole shell, arc the very striking characters Avhich 
make a recognition of the shells belonging to the genus very easy. Internally, the 
presence of cardinal teeth is very important, but not so sticking, as these teeth 
can only be rarely observed. Of e(pud importance are the absence of dentritic 
inu.seular impressions and the circumstance that the interior pair of adductor-scars 
in the dorsal valve is always strongly raised. 

These characters are all developed in a typical manner in the species of 
SIrophitlosia, that occur in the ])ermian fonnation, but as soon as avc turn to forms 
from other beds, it seems ditricult to re-d(‘f<'ct all these charact('rs. King ([notes 
two s])<‘eies from the d(‘V(mian and one from the mountain-limeston(', Avliieh he 
considers to belong to the genus S/rophnIosia. One of the devonian si)ccies, 
Slroph(dosiu subnculeaio, IVlurcli., has in the meantime by Hall be(‘n made the typo 
of his genus Pnodnclellu, and it is doubtful if tlu; other should not be eojisidered 
as belonging to tin; same genus. The carboniferous Sfrophnlonia buchinua, Kon., 
sp., s(‘eins to possess a very small ar(;a as it has been entirely overlooked by Mens, 
(le Koninek, Avlio figures the .shell without a trace of it. Thus this specie's also se'cms 
at h'ast not to be a tyjncal form of Strophnlosia, and so there remains only, the 
js'rniian si)eeies having the striking exb'rnal appoarancM} of the genus. To these 
has Ix'.en added a truly carbonib'rous speeit's, Slrophalotiia conielliann, by Derby, 
Avho detected this shell in the uj)per carboniferous beds of the lliv(ir Ta])ajo8 
in Brazil. 

In the ])crmian lu'ds of Europe about six sp(icie8 of Strophalosia have been 
detected up to tin; [UA'si'nt, AAdiieli all sec'm to bc'long to appro.vimately the same 
group of forms, of Avhich Slroph(do.^i<i qoldfns.'ti, Munst. (emend. Geinitz), is the 
gcologica II) oldest and may bo considered as the typical species. To this grouj) belong 
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^ wo sIk'Us oeriirrini»‘ in ilio Saif wliirli nro idonfical wiili lOnropoan species: 
Slrophalosia e.vcarata , (irij)., from iJie upptT region ol' the middle l^nnluci us^liiuc^ 
stoiK', aiid Sfr()2)haIo.s}(f Jturresccits, Vi^rn., from flic lower region of tlie sarpe 
division. 

On(i sp(‘eies ol St rophalo.sia has heen already described by Davidson from tlu' 
S:ill-rang(' iindf'i* the iianio of SL iuorr/siaurr, Ivin^*. 7\r7\ There (*an he no doubt at 
all that this slndl is (‘\f nmiely similar to 1 \ inn’s specdes, and if only two specimens are 
availal)le, as was lln^ eas(^ A\ilh JNlr. Davidson’s nial (‘rials, it app(\ars most natural 
to unite this shell with St. ')iiorrfsht}ia, N('\ erth(d(\ss, after h;nin^ studied ext (*nsiA e 
materials of this s]i(‘eies most carefully, 1 have come to tlu' conclusion that tlie 
Indian shells belong to a group of forms entir(‘ly dilfcnmt from Sf. ^norrtahnia^ 
which most probably rc'places th(‘ St. morrisiana in soutlu'rn countries, and of Mhich 
St. conipllianoy Diwby, must be considei’cd as the prololype. This group is 
represented m tlie yalt-rango by two species : St. mviapina^ "W., in the middle, and 
St. iudlca^ W., in the cephalopoda-bed of the upper division of the Product us-lime- 
stone. * 

A third group of forms is entirely resf.rici<Hl to the lower Productus-limcstono. 
As the prototype of this grouf), most likely the Strophalosia fferardi\ King, from 
Spiti (^an be (lonsiderc'd. The group is repr<‘sented by thr<*o si)ecics in the Salt- 
range : Stro2ditflosla jdico^a, AV., Slrophalo.sia itodosHy AV’'., and Slr02)halosla tenuis^ 
plnUy AV’“. 

l^astly, there still r(‘mains a s])ecies which is again very nearly related to a 
Euroj)(‘aii form: Stro2ih(tlo^la Gcin. {non l^rodttctKs lephtyiyYimi). Tlui 

Indian shell cannot he directly identiticHl with Ihat specie's, hut its near rc'lation to 
the form from the \A"(‘issli(‘g(md<‘n ’’ of Germany is ail the sanies of gre^at interest. 
'JMiis sh(dl will b<'ar the name of Stpo2dtalosia cosfaia^ AV. 

Thus w(' have altogether eight spe<*ms of Slro2)haJo8ia in Iho Salt-range, a 
nuinher that exceeds by two the number of speeies occurring in the ])(‘rmian beds 
of Ehiropc. This fact is, as it appears to me, of high geological iinportane(% and giv(*s 
to the Draehio])od-fauna of tin' Salt-range a very young geological or newc'r ])alm()Zoic 
aspect • 

These eight species can he grouju'd, as has Ixvn indicated above, in the follow- 
ing manner : — 

a . — Group of Si KoriiALOKiA (JOLCu’s^i, iMiiiist. 

1. — Sf rojj/tdtoiiit/ eu'rfit'it fa, Cicnntz. 

2. — „ 7iorrrsccn.\, Vtun. 

/>. (iroU]> of S'lllOPlIAhOSlA CORNlil I.IANA, 

i). — St lo^jhaloina i arispiaa , \Vac>f»cn. 

1. — ,, untie a, Wiui^eu. 

c . — Group of Stiiophalo'^ia ciKUAKin, Kii^gl 
o. — Sirop/talosia jiticosa, \Vaa«-eii, 

0.— ,, notlosa^ AVan^en. 

7, — „ ff‘Huf9jiiiia, Waaguii, 
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:L_Grovip of Stkopiialosia lbplayi, Gein, 
f*. — Slrophal'mia co»fa/a, \Vaa>;i'ii. 

a.— GEOtjp OF STROPEALOSIA QOLDFTTSSI, Munst. 

1. Stropha-LOsia. excavata, Geinitz, PI. LXV, fig. 5. 

1812. Orilns cxcavafa^ CJoinit/: Loouli. and Bronri*« Jalirb., p. 678, PI. X, lig«. 12— '13. 

181S. Orthoihrix fjtvaraia^ Geinitz : Deulscb. Zeebst., p. 14, PI. V, 35— 4() ; PI. VI, 2() — 21. 

1850. Strophalosia gol(iJ\issi (Munst.); Sirophalotia ijccavata ((lein.) ; Stropkalohia parva (Kinfj), King; 

Monogr. Penn. Fosr , p, tH), 08, 102, PI. XI, fign. 19, 20 ; PI. XII, figs. 1 — 17, 33. 

1857. Strophalosia goldfiis^i (Miinst.), IbividHoii : Monogi. Brit. Perm, Bracb., p. 39, PI. Ill, figs. 1 — 18. 

1861. iSiropluihua txcavaia, Geinitz. Dyas, Vol. I, p. 93, PI. XVII, figs. 1 — 19. 

The materials of this species are very small, but the specimen is so character- 
istic that I think the determination can be made with sulTieicnt accuracy. 

The specimen which .serves for description is of rather small size, broader than 
it is long, and distinguishable from all the other Sfrophnlosia occurring in the 
Salt-range by the presence of a broad sinus in the middle of the ventral valve not 
far from the front. 

The ventral valve is moderately inflated, of a broadly triangular outline, with a 
curve which is in the longitudinal direction strongest, in the a])ical region. Ti’ans- 
versely the valve appears somewhat flattened in the middle, whilst tlie .sides bend 
strongly down. I'hc hinge-line is shoi’t, much shorter than the greatest breadth 
of the shell. The area appears to be small but is eoverc'd with rocky matter. The 
apex is pointed, bent over, and flattened on the top, shoving the place where the 
shell has been fixed to a foreign body during its youth. The sinus developed 
on this valve commences only at a certain distance from the apt'x about half 
way to the front. It is shallow but rather broad; and in this rc'Sj^ct, as w(‘ll 
as in many other ehaiacters, the Indian spc'clmen resembles most that figured bv 
Geinitz, Dyas, PL XVII, fig. 12. The wdiole valve is covered with little .spine.s, 
which do not a))pear quit (‘ nunierous enough on our figure, PI. LXV., tig. 5, and 
which are arrangi'd irregularly in quincunx : thc>y are slightly liner and more 
numerous towards the margins than in the middle of the valve. Between these 
spines concentric striie of growdh can be observed. 

The interior of the a (Mitral valve as well as the doisal valvi'are not known tome. 

The measurements of the sjiecinieu are as follow : — 


Entire length of tbe shell . . . .,11 mm. 

„ bieadth of tlie sboll . . ... 16 ,, 

Lengtli (jt th( hinge-lme ........ 85, 

Eiitiio thiekin'h^ of tbe shell ....... H 

Apical angle ol t lie veiitial valve ]08“ 


Locality and geological position.— TU g only specimen of tliis species that 
exists in th(‘ Salt-range c( lleetion was <‘olJeeted hy myself in tin* section near 
Klwira, in the top-beus of the middle division of the Produetus-limo.stoiic. 

Ecmurlcs . — Tin- .sjieciiuen that has served for de.seription cannot he deti'r- 
uimed, I think, otherwise than as tSlrophaloisia excaoata. It is a specimen which 
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holds about the middle pl.aco bolwocn tbo typical form and, the Var. lewisiana, 
Kou. The triangular outlino agrt'cs with the typical form, but the small area and 
the character of the spiaatiou is rather more similar to St. letoistana. On the 
whole, I think, I cannot ho very wrong if I quote the spccimeu under the name hf 
Strophalosia ercacata. Coin. 


2. STRornALOSTA horuksckns, Vern., PI. LXXV., fig. 0. 


1842. Prtuhtrluit calrntt (Sow.), Kutorj^a: Vorli.indl. der KaiK. Kuss. Min. lies, zu St. Ptdernlmr^, p. 17, PI. 
V, fiif 1. 

lvS12. Product US hoiTc^cens, Mnrcli. Vern. Ivavherl. : On tlio Oeol. Rtvnct. of UruR^. and tho Ural, p. 15. 
ISll. P rodui i us arnttus, Kulor^a: Verluindl. KaiM. Hubs. I\Hn. (les, St. Peterhlmr*^, p. ‘d/., PI. X, 5. 
ISJ.). l^ruductufs /ton ( \rrus, V<*rii. : Uinssui and tlie Oral ]\IountainB, Vol. 11, p. 280, PI. Will, lij;. 1. 

Slvophahtsia hot rt sci us (Vi'vn.), Kin'll Ann. A Ma^. Nat. HIhI. NTol. XV III, ]>. 2S, 

1847. ProductuH horrvsct m (Vi-rn.), Kontin-U : Monofjr. de^ "(MireH l*i*od. rt (Mion., p. 15!!, Pi, XV, (>. 
istil. S/i (i/diutitshf /turn .sn u ^ (Vern.), tieiinl/. : Vol. 1., ]>. IH, Pi. WIl, li;;. d(). 

lb(>S. Slro/}/t((/u\l(t /turn ,\(‘<‘u\' (W'vn.), vdv. j>t/r((}?u(/it/h et var. firisiuaftrtt^ (lolox Kinsley : The Pernnivii 
Fornnilitni in tlir^Tnlte of Ihe Kanui* Wol^^uic UaHiii : Mateiialn lowardH the (Icido^y ol Urussia, Vol. 
1. p. iltil, PI. li, ti^^s. Id — 17. * 


Tliough tlivee spociiiu'iis oC this species an^ known to mo, ytit none of them 
attains the size of those tliat have been ligured hy Mons.de Verueuil; othci’wisc, 
tliey are absolutely identical. 

The geiieriil oulline is iuor(! or less squ.arish, though tho length of the hinge-line 
is very variable. Th(> lat(‘ral margins of the sliell always unite with tho hinge-line 
at a sharp angle. The median j)art of the V('ntra) valve is dcj>ress<;d, forming a 
broad hut, very shallow sinus, and tlu! apex is triUKtaied hy tho place of attach- 
ment of the valve to fonugu hcalies. Tho whole valve is covered with irregularly 
arranged spines. 



Fig. IS. STI!OPH.»LnslA |[illlKI .CBNS. ViTll. Tlllrc- h|,i',-iiiU'lls I'kiIU till' limc.t IipiIk of lln' imdillu-P 

of Suds; J. Apic.il 'ii'w of till' vi'iiti.il v.iUi’, to hIioiv tin' |il ii'i* ol .'lUiii'liiiit’ot ; ti. Oorntil valvo, iniinV'.'.ioii .i 
file lock ; :i. <loi..il V.ilvi'. outer hide, (a) natilial .si/e. (1.) iioiliou of llie sli, 11 eiil.uged. 

The ventral valve is ratlua- slroiigly iiillated, and its curve is about equally 
strong in both directioii.s. In the longitudinal diivetion the valve is most strongly 
eh'vared not far from the front, sloping thenec shmly low.-irds the ajx'x and 
ralher rapidly towards the fronttil margin. Transverstdy, the vttlve ajipears liighly 
(devated atid ’ihitteni'd or slightly exeav.-ited in the niiddh>, tiiid thelatenil parts deseeiid 
most rapidly to the i.-itcral margins. Tho ajtox i.s Ixmt over ami Irimeated 
in an irreguhir manner. The arc'a i.s eoveivd u]) hyjateky matter and e.aiinot he 
eletiued on .account of th(‘ cxlreme hardness of the rock, hut to all appe.araiieo 
it eamiot hav(‘ betm very broad. The hinge-line is, in the siieeimeus .at my disposal, 
always shorter than the greatest breadth of the shell. Tlic median sinus does n.n 


C14 


SALT-RANGE EOSSILS. 


commonoo imiTK'diaW'ly at tho apex hut only at a certain distance fn m it: it 
is very shallow, and appears as a flattening ratlicr than as an ox(!avatinii of the 
shell ; it occupies in its breadth the whole median part of the valvo, and is 
Ifmited on both sides by a kind of prominent, nearly angular folds. Tlio lateral 
j)arts of the shell descend very stee])ly to the lateral margins, onl^ in the 
vicinity of the hinge-line they are a little flattened forming a kind of small wings. 
The whole valve is covered by very irregulaidy arranged little sjuncs, betweem which 
yet thinner spines can bo observed very long and firmly pressed down towai-ds 
the valve, by which circumstance they have been preserved. These thinner 
spines between the larger ones have, as far as I am aware, not yet been 
observed in Russian si)ecimens of this species, but it seems to me that their 
occurrence entirely depends upon the mode of preservation. The Indian specimens 
an* contained in an extremely hard limestone, and have apparently undergone a 
very strong pressure, by Avhich these slender spines, which originally rested for tlu'ir 
whole extent on the shell surface, have been ])ressed into the shell substance and 
have thus bc'on preserved. In another kind of rock evfsry 1,race of these s])ines 
would have been destroy(>d. Thus I think these are not of very gn'at importance 
for the deterraination of the species. Fine concentric strife of growth are present, 
but they are not very conspicuous. 

The dorsal valve is entirely flat in the viscf'ral portion, whilst the margins sud- 
denly bend up so as to let the whole valv(‘ apjtear more or less concave. The hing*'- 
liiK is straight, of variabh' length, and forms always angular "wings with the Lateral 
margins of the valve. I'lie area is quite lin(‘ar. The apex is ])()inted and slightly 
ju'ominent, ov\ingto theaj)ioal region being a litlle vaulted eorrespouding to the 
truncation of the beak of the other valve. The whole valve is coa ered with little 
shallow grooves, eorr(>sj)onding to the sjdnes of th(‘ ventral valve. Retween these 
grooves little 2 )rominent sjn'nes are ijTcgularly disseminated. Some of these spines 
are also ju'essed into the sliell substance as on the other valv(*. 

The substance of both vah'es is vciy tliin, and tlui inner side is just the reverse 
of the outer one. Though the inside of both valves is w(‘ll observable on tin* spc'ei- 
mens at my disposal, y('t the muscular impressions, as w('ll as the bnichial ridges, 
arc so faintly developed that it is impossible to distinguish anything. 

Tlie measurements of a ventral valve from Swas are as follow : — 

Kiitiio ol tlio sill 11 nitii, 

,♦ breadth of tin* shell . , . . * . . , . . Ull „ 

Tiei)}];tli of the hio^^p-line . . . . . . , . . J8 „ 

bhiliie lliiclciiohfi of the shell , , . . . , . . , 14 „ 

Apical aii^le of the ventral valve ........ 93® 

An isolated dorsal valve from the same locality is of somewhat larger dimensions, 
and indicates a considenibly larger individual. 

Locality and geological pOHition . — There are altogether three specimens of this 
species known to me, whieb all tbr(*e come from one and the same jiieiie of rock. 
The sjtecimcns consist of two dorsal and one ventral valve, obtained from tho 
same slab of rusty-coloured bard limestone which furnished also many specimens 
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of Chonetes Btrophomenoides, W., and Chon, compressa, W. It lias been staled 
above that this piece of rock came from Swds out of the lower region of the middle 
Productus-limestone. , 

Jlemarkd. — The form, which I have described here under the name of Stroph. 
horreacens, seemed to me not distinguishable from the typical form described by 
Mens, do Vemeuil from the permian beds of Russia ; and the similarity of the 
Indian specimens to the Russian seems to mo so great, that the entire description 
as given by Verneuil, word for word, might bo applied to them. The most 
striking character, which is scarcely ever absent in the true Strophaloai<£, is 
the place of attachment on the apex of the v* ntral valve. Among all the Stro- 
phuloaice, occurring in Euro])can permian bods, as well as in those that have been 
found in the Salt-range, this point of attachn ent is never entirely absent, though 
it is sometimes rather small, as for instance iii Stroph, excavata, etc. ; and it is this 
j>oint of attachment whiedi enables us to dis.inguisli between Strophaloaia and Pro- 
ductus in eases in which«tho existenee of -{ydinal teeth in the vmitral valve is not 
known. The pres<'nco of a small area m the ventral valve is utterly unfit for 
such a distinction, as it is well known that most speidcs of Vrodiiciuft miglit jiro- 
duee a small area in the ventral valve under certain circumstances. This, it seems 
to me*, must be takmi into consideration in judging of the ligurc's given by Abieh 
in his “Geologische Forsehungen in den KaukasischenLandern,” Vol. I, PI. V, figs. 

2 and 3, to which have been applied the names of Productm Itnniholdli, Orb., and 
Prod, acidtricidm. Mart., resp(>etively by the author, but which lune been considered 
to I’cprcsent Stroph. horrCHcem, by Val. von Miiller, on account of the occurrence 
on one of these sjieciniens of an area in tlu* breadth of one millimeter. Among tin* 
specimens of tlu* Productun hundxddti group, which occur in gri'at numbers in 
tlu! Salt-range, there arc many in which siicih a small area occurs, and which I am 
absolutely unable to distinguish from tlu* true Produotna hiiiiiboUtti, Orb., on the 
one hand and from Abieh’s figures on the other. The point of !ittacbm(*nt as u»ll 
as the vertical sides by which tlu* shell appears as if laterally comjiressed (on both 
wbicdi ]ioiuts great stress is laid in Verneuil’s chara(*teristi(! of the Stropholoa'a 
horrescena) arc absolutely absent in Abieh’s tiguv<!s, and thus Mr. Abich’s d(*termi- 
nations sc'cm to be not quite so abortive as they have b(*(‘n r(*pre.sented to lx* by 
Mr. Midler. Thus 1 have also not aeeejited Abieb’s liguri's as rejiresenting Stroph. 
horrescens, and have not quoted them in the table of synonyms ])receding the sjieeies. 

e.— Guoup OF STBOPUALOSTA COItN ELLIA NA, Derby. 

3. Storpualosia. uauispina, A\aagen, n. sj)., 1^1. LXV, tigs. G, 7, 8, 9. 

1862. S(ro/i/iafiisia murri-.iana (King), (?) v.tr. D.iucImiii; Quart. .loiini. (Jiiul. .Sue. Loinloii, Vol. XVIII, 

j), 3*2, PI. II, fig. 8. 

1863. Sfriijihii/omit worruiana (King), (?) viir. (Uaviahiui), KoiiiflcC ; Kohs. jwk'o/.. de I’liidu, pag. 3'.», M 

XU. fig. 8. 

Mr. Davidson, in his cautious and eonsci(*nt ious manner of recording the results 
of his observations, quoted the present species uuiler the heading of Stroph. luorria- 
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iam, Kiw^, (?) var., in onlnr to rx])ross on the one Jiand liis conTictioii that the 
j)rosont slu'll was identical ^uth King’s species, hut yet to show on the of her hand 
that there existcsl some slight (Iisere])ancies, which might, if more oxfen''ive mate* 
rials were procurable, make his determination somewhat doubtful. Mr. Davidson 
had only two speeiimms, from the ni)|ier region of the middle Productu.s-liniestonoof 
]\Iusakh(*y], at his disposal; but in the Salt-range eollcetion more than a dozen 
s])eeiinens of this spi'cics are ])r{'ser\ (‘d, and all show, with the greab'st constancy, 
the same disc]‘e])ancics from S/roph. vtorrisiona which were jminted out by 
Mr. Davidson; and thus, it seems to me, the liidian sjx'cimens cannot be retained 
in King’s species. 

The geuer;il outline of this sjjccies is very variable and very irregular, hut it 
is always somewhat long<'r than it is wide. The Vi'ulral valve is strongly inflated, 
with a more or less large j'oint of attachment on the beak ; the doi-sal valve 
iseouca\e; t he former has not very numerous strong sjdnes, the latter has only 
trace's of tln'in. , 

t 

TliP vairr is stronq*Iy vnuKod in ho/h dinviions, bni jiorliaps somo^rJiat 

inoro strong'])' (raiisvcTst'ly tlian loni);'itudinally. TIk* envve is, liowevcM*, no! (|uil(* 
(»qnal Joi* i(s a\IioI(‘ o\((‘iif : in Uio lou^Hudiiuil dinHioji it is iulrnihly so, Jiiif trans- 
versely (*onsi(l(a'(‘d tijc slicd ajijicars distiindlv dc'pressed in (Ik' iiiiddlt', and sonic- 
tini(‘s (‘vcjj a slialloA^ sinus is dcA eloped. An ajx'x is for IIjc niosf purl jion-(»\isfanf, 
hut ds])lae(* is ot'cujiicil hy tin* more or loss lar:»*c plnn^ oT n(tn(diinr]il of lli(‘ Aahc. 
B(*If>\r this tlic ai‘(\‘i c\tcnils; it is small, d('pr(‘sscd trianu’idar, j)ro\id(*(I in the 
middle* AA itli a small ])scndodeliidium. The hini»*(‘-lin(* is short, vitv (‘finsiderahJy 
shorlei- than th(' L;T('at('sl l)]*(*adtli of 1 1n* s1h* 1L Tin* Avhole aoIacm's covci*(‘d hy not 
A cry iiuin(‘roiis spines, which an' on an avcra”‘o about f‘> millinn'icrs distant IVom 
(‘acdi otli(M’. They are oj‘ two dillerent kinds: one set is dircvtcd ForAvai’d and 
more or less llriiily prcLssed doAMito tin* surFace of tlie valso; IIk'oIIkt is ere(‘t, and 
])roj(‘ets perptmdhuilarly Troiii the surFaee of the \"alv(*. TIk'sc tAVo sots are 
qiiile irr(*!4ularly niix(*(l toj4(*th(H’, and show no rc'i^'ularity whalc'A’cr in tlaar 
arrani^(Mn(*nt. Betw(‘eii lh(‘ sjiiiK'S the sh(‘ll is smooth, shoAviin? only very faint 
slightly iindulalini^ striie of I’^rowlli. In some speeiimms a small number of tliese 
striie of growth is inon* stroni^ly marked and iinbrieatinj^\ 

The doi-sal ^t^he is strongly eoueaA'c, Imt its (‘xlcrnal side is ratluT imperFcetly 
known to me, as no spc'eiuKm is in niy ])ossession sboAvinjj^ this vahe in a 
w<*ll-])reseiT('d state. In tlu* Aneinity of tlu' a])(*x, wliieli is sli^lilly prominent, a 
smooth slio’htly convex sj)aee eornLsjKmds to tlio place oF attaelummt of the other 
\al\(\ Th(* liin^edim* is straii;*lit, the area very narrow and int(Tru])i(*d in the 
middle* by tlu' base oF the* cardinal })roeess. Tlie surfacjo of the whole valve seems 
toh(* eove'red A\itli little <»*rooves, between which very small spines are disseminated. 

Of tlie iutiTior eliaraeters of this speei(‘s only those of the dorsal valv(‘ are 
knoAAni to me. The cardinal proe(*ss is stroni'-ly ])rominent, thick and trijiartito at 
its upper extremity. It is jirolonj^ed toAAards the interior of the valve as a low 
median seqitnm. At tin' base of tlie process, wliere it unites Avith the hiu^e-line on 
botli sides of it, tli(‘ v(‘ry distiu(*t and chvp dental gioovcs are situated. The iujuT 
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walls of the socket arc made up of low, rounded diverging? ridi^es, which original e 
at the base of the cardinal 2)rocess. The muscular impressions arc pcculiai’, and I 
am not quite cerlain as to how to iutcvpret them. It seems to mo that the inner 
pair of adductors must be considered as bifid, otu‘ division being situated above the 
other. These sears are strougly raised and thiekeiu'd. The outer 2 >airo£ adductors, 
on the (;onlrary, seem to bo &ituat(‘d in d('ep grooves outside and somewhat above the 
preceding. The braehiiil ridge is \ery faint and bandy pet-eeptible. It makes a 
lai‘g(‘ and widely open curve and joins in the middle the ('ud of the median sej)tum. 
The Avh ole interior suid'ae(‘ of (his \al\e, with tlu* exec'ption of the mus(‘ular imjwes- 
sions, iseo\eredbya very line and very close granulation, which is indistinctly 
arrang(‘d in radial rows. 

The mcasurcnncuts of two specimens from near Uehali an* as follow : — 

l. II 


ElltllO of tllO sllfll 

. . 

itnn. 

lit mill 

Li ot ilio (lots il V th <-* 

. 


P 

Liitiit Im ullh ol Die -slii 11 

• 



Lt ol til lu Inu 

• . . 

. 30 „ 


Llltll IIikIvIkss if tlu sill 11 » , 

» • • 

. 1:3 M 

10 „ 


(i)i(l /lO'.i/ioii — 'I'lie (diief distribution of this s]»(*eies is in 

the mid ll(' dnision ol (he Prodiietns-iimeslom', l)iit in sonu' ran- s|)eeinieiis ii occurs 
also in tin* u|)p('r di\ ision, uj) to Hh* C’ephahq)od.i-bed when* il is re|daeed by 
the next lollow ing one. In the middle region ol the middle' di\ision 1 collected 
the s[)ecies m\seir on the road Ix't w ecu A ureha and Uchali (I specimens) and at 
Killiikot (6 spec). iMr. \\\mie found it in the same geological ])osi(ion at 
ISwiis (1 spec.). Jn the upper legion of tie* middle tli\ivion the spi'cies has bec'ii 
obsei\('d by i\lr. Ai yniu' at Chidru (I sjm'c.) ; also Mr. I);i\ idson’s specimens came 
])robably Irom tin' same horizon at Alusikheyl. At tiu' hasi* of tlu* uppei 

di\ ision, 1 collected one sp(>cimen west of Khnia; and at last, in tlu' middle region 
of the upper division, I found the speeii's (2 specimens) at Chidiii. 

Mriuarl's. — This spi'eii's iias bei'ii described by Davidson under thn name Sfro. 
pluilosiH iiiorrisKina, King, var., and E must state my reasons for not concur- 
ring in this \i('\v with Mr. Davidson. Already lhat author himsell drew attention 
to tin* fact that the longitudinal stiiation present in .‘ill the w ell-preservi'd 
specimens of Stroj)li. viovvi'iHai a, nh^i'ni in the Indian shell. It is (rue tluit .also 
in Stroph. Diorrisioiia, if the surface is not wi'll ])reserved, the stiiation is 
.ajqiaiently absent ; but as little it can b(* di'iiied, that for the majority of spi'cimens 
tbestriation is cbaract eristic. Now, as Mr. Dav idson had only two Indian speci- 
mens lor description, it is not improbanie that tlu'si' two sjieeimens wi're just not 
quite well jnx'served, .anil so no great stress could be laid on the ahsi'nei* of tlu' 
stria! ion. But as among my iimterial I have sjteeimens in the vi'ry best 
jireservation imaginabh*, in vvhieh :ilso every trace af*a striation is absent, this 
smoothness of tlu* shell must be considered as constituting a speeilic jieculiarity. 
But also in the siiiucs a dilference exists. In Stroph. iiwrribiaiia tlu* s|)iucs arc 
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noarly all dirocied forward and pressed down, and erect spines occur only in the 
ro.Mon of the apex and on the sides. In the Indian specimens, on the contrary, 
orecl spines are mixed all over the shell between the adpressed ones. 

‘ In this latter character, as well as in the smoothness of the shell a surface, the 
Indian shells resemble very closely another species, which has been described by 
Derby from upper-carboniferous beds of Brazil under the name of Stroph. cornelliana. 
Already Mr Derby Hided out the close affinity of his species to the Indian form, 
hut I cannot recognise a specific identity, such as Mr. Derby susjiectcd. Stroph. 
rornellunm is more circular in its outline, smaller, and bears by far more numerous 
spines, the distance betwi'cn the single spines being in the South American speck's 
only one millimeter, whilst this is tliri'e millimeters in the Indian sluills. 

That Stroph. cornellionn, as well as our Stroph. rarinpina, is nearly related 
to Stroph. pohJfum, Mhnst., has also been already pointed out by Mr. Derby. A 
speeilic identity exists, however, in no case. The dilh'rences between Stroph. cor- 
velliona and Stroph. r/oldfum have b('en indicated alrt'ady.hy :Mr. Derby ; Ix'tweeu 
our Stroph. rarispina and Count Miinsti'r’s s])('cies tb'se dilTi'n'iiees consist in the 
by far more numerous sjiiiK's, which are all erect in the ventral, and the by far 
stronger and more numerous spines in tlu' dorsal valve in Stroph. pottlfusHi. Stroph. 
cornel t/(t)i<( is a truly carbon if erons sjiecies, and it is highly ])robahle that it is the 
ancestor on the one hand of Stroph. rarispina, W., and its allies, and on the other 
of Stroph. pol (If nssi, Miinsi., and the other European sjM'cies. The radially striated 
Stroph. morrisiana. King, belongs to another scric's of forms. 


4. STKorHALosi.v INDICA, Waagcn, n. sp., PI. LXV., tigs. 1 — 4. 

This species is very nearly related to the preceding one, but it is generally 
broader in its outline and bears a greater number of si)ines. 

The ventral valve is strongly inflated, and its curve is very regular in both 
directions, a median longitudinal impwission never occurring : (the front view, 
tig, 1 d., PL LXV, in which the shell aj)])ears somewhat d(;i)ressed in the middle, is 
not quite correct). The apex is quite obliterated by the large; pl ice of attachment 
by which it is truncated. Ihdow, there is a tolerably large, smooth, triangular area, 
which is interrupted in the middle by an extremi'ly tiarrow and slightly prominent 
ps('ud()dcltidium. The hinge-lino is very considerably shorter than the greatest 
biradth of the shell. The valve is rather thickly covered with two sets of spines, of 
which one is directed forward and firmly pressed down to the surface of the shell, 
wdiilst the other is erect already from its beginning. The spines are about om* and a 
half to two millimeters distant from each other. In large specimens the margin 
of the valve becomes coarsely and radially plicated. The depressed sjiines are 
situated, for their whole extent, so strictly in the plane of the shell’s surface that. 
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in its advancing growth, 4 ho shell very often embodies them in its substajico, 
and thus they are on their lower part, covered up by sludly matter. 




Fif?. STRorn Ai.oHiA iM)iOA, W., lu h|i. Dorsal valve of the speciiiieu fij^ured PI. LX V, fi^. 1, entirely cleaned 

cf. natural hi/.e ; h. enlaij'rd. 

The dorsal valve is concave. The ap(‘x is slightly proiniiunit and encircled by 
a smooth space, corresponding to the ])laee of attachnn'iit of the other valve. The 
valve b(‘ars a narrow but very distinct area, which is inteirupted in tin* middle by 
th(' very narrow base of flu* cardinal proe(‘ss.* The nhole valve* is cover(*d by ,‘i v(*ry 
characteristic niinutc groovbig, between which extrem(*ly line* erect spines arc iiTc- 
gularly distributi*d. 

The surface of tin* shell in both valves is ])erf(*(*tly smooth betw(*en the s]>iues, 
and only V(*ry faint stria* of growth can be obs(*rved, but no radial striation. 

Of tin* int(*rior charact(*rs of this s])pcies only those* of the den’sal valve are 
known te) me. The eiarelinal pre)e;e*ss is small auel little* lerennine'nt. It is ee)ntinue*el 
be'low in a low meidiau sejetum and is jenneel late*rally at its base* by t we) pre)je*e;ting 
ridge*s which form the inner walls of de*ntal se)cke*ts. The* museailar iinjeressiems 
arc ve'ry disthict. Thoinnen* pair of aelductor seiars is raise*el, anel e^ach scar is eliviele*d 
by a curved transverse pre)jce!ting ridge. The whole* scar Ibrms a roundish mass. 
The outer pair of aelducteers is apjeareutly inserted in dee*]) groe)vos that cn(*irclc the 
scars of the imiei* pair above and somewhat outside ; each sear is of about se'.mi-lumir 
8haj)C. The brachial ridges are, in all specimens at my disposal, so faint that they 
caimot be at all distinguished. Instead of them a smooth shield-like space is observ- 
able extending below the sears on both sides of the faint median septum. The 
meaning of these features 1 do not know. The whole interior side of the valve 
is cover(*d by a very tinely-granulat(*d radial striation. 

In the ventral valve, very strong cardinal teeth are situated on both sides of the 
deltidial tissui-e. 


The measurements of a full 


Entire of ilie 

Leii^jtb oi tlie doi^.il vaIvo 
Entire bie.idlli ot the nliell 
Length ot tin* Inn^re-line 
Entire tliidviiess ot tin* hIicII 
DihtdiK'e of tin* two v.dves fioni CTcli othei 


grown specimen from Jabi are as follow' 


23 nun. 

21 , 
11 .. 
12 >, 

7 


Locality and fjeotoyical yosiltun . — This speci<*s is entirely restricted to tin* 
Ccphulopoda-bed of the ui)p('r Productus-limestone, but is extremely common in 
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Locality and geological position . — TIic present species is entirely restricted to 
the lowest fossiliferous beds above tbc lav('nder-clays, and occurs most numer- 
ously in this cfoolof^ical position in tlio Chittawdn near Gliari, where in a hard 
dark-gray calcareous sandstone, weathering of a rusty colour, thousands of specimens 
arc imbedded ; they can however only with difficulty be extracted from the hard 
rock. At other loealities the species is much rarer. It has been collected by 
myself in absolutely the same geological position, near Amb, in a dark coaly sand- 
stone (2 sjM'cimens) ; and by Mr. Wynne near Lokri (5 spec.) and near Khairabad 
(1 spec.). 

Remarks. — The* species hero under (ions iderat ion seems to bo very nearly related 
to Stroph, gerardi. King, from beds of unknown ago of the Himalaya. 1 should 
have liked to identify the present shell with the Himalayan one, but after a 
lengthened consideration I do not feel justified in doing so. The shell from the Salt- 
range is always narrower and more semi-globose, the apex much more sfi-ongly bent 
over, the area of the ventral valve smaller, ajid that of the dorsal otie nearly 
(piite abs(*nt. Then, the thick radial folds that apiiear with the progressing size of 
the specimens, and the but little marked spines on the surface of the ventral valve, all 
characters by which the Salt-range shell differs from the Himalayan one, forbade 
the identification : thus 1 was forced to give a new name to the shell here under 
consideration. 

Of other sj)ecies none can be conipared, more particularly with the present one. 

6. Strochalosia nodo.sa, Waagen, n. sp., PI. LXIV, figs. 8, 9. 

The general outline of this species is not much different from that of the 
preceding one, but it never attains the same size and generally bears a larger ])oint 
of attachment in the ventral valve. The (*hicf difference, and at tlio same lime the 
most striking character of the present species, consists in the seul])turc, w'hieh is 
comi)osed of spines of very dilTer(*nt size, very thin ones and very thick ones, which 
ai’e aU very irregularly disseminated over the surface of the ventral valve. 

The ventral valve is A^ery strongly inflated, nearly semi-globose, Avilh a tolerably 
equal curve in both directions. The hinge-line is very short, but nevertheless project- 
ing slightly at both ends, so that the ends can be seen in a ventral view of the shell as 
little projecting corners. The area is tolerably large, concave and interrupt i-d in tbc 
middle by a very narrow little-vaulted pscudodcltidium. The apex is prominent, 
sometimes indistimdly pointed, sometimes truncated, and not much bent ovt-r. The 
most chara»;tcristic feature of the valve is its sculpture. It consists altogether of erect 
spines, which arc, however, of very dillerent sizes. One set of them is extremely 
thin, and leaves barely ])erceptiblc points on the surface of the valve when the spines 
arc broken off ; the other set is very thick and in case of fracture leaves thick knob- 
like projections on the valve*. The relative number of the two sets is very variable, 
and sometimes the thin, or again the thick set is the more prevalent. If the former 
is the case, the thick spines are sometimes only represented by the number of five 
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or six on the whole surface of the valve. Also, the distrihntion of the two sets 
is very irregular, and both kinds arc disseminated quite irregularly between each 
other. 

The dorsal valve is not quite well preserved in any of the specimens at my 
disposal. It is concave, with a slightly promineut apex, round which the valve is a 
little vaultc'd according to the point of atkichmeut of the other valve. The area is 
very distinct and comparatively broad, interrupted in the middle by the small knob- 
like root of the cardinal process. The whole valve seems to be covered with irre- 
gularly distributed little pits, but it cannot be stated whether little spines were 
disseminated between them or not. 

The interior characters of the specie's are also very imperfectly known to me. 
It is certain that the ventral valve possessed very narrow but very long and w^ell- 
developed cardinal teeth, whicih litted into very deep dc'utal grooves in the dorsal 
valve. The muscular impressions arc apparently in both valves much in the same 
way as in other species of Slrophnlosla, but the,y are rather indistinct in the speci- 
mens at my disposal, and the l)rachLal ridge daunot be at all distinguished. 

The measurements of two specimens from Amb are as follow : — 


I. II. 


Entire of 1 lie shell 


. 

• 

• 25 inm. 

19 mm 

of the (hirsjil viilro . . • 


• 


. n 

17 „ 

Entire hieatllh of the nliell 




. 27 

10 „ 

Lenj^'th of the hiii‘?**-liiie 
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. 19 M 

11 

Entire thickness of the shell . 


. 


. El „ 

11 » 

Distame of the valves from eucli other . 


• 


H „ 

P 

Apieal an^le of the vential valve . 


• 


. 117** 

118“ 


The sp('eimen No. I is the largest known to rac; of this spocnes. 

]jOC(tliln (Hid prologionl position.— Tim ])resent si)eeics was detected by mo 
only at a single locality in the Salt-range. This was at Amb, where it occurs 
rather jdentirully in the C/iouetes-hcA of the lower Productus-limestono. I brought 


away 27 specimens. 

Ee>unrks.—h\ its general outline the ])resent specie's is very nearly related to 
the prec('ding Hlropkalosia plicosa, but the hiugt'-line is a little longer and slightly 
proi(H',ting arboth ends, and the sculpture is quite dilfercut. The knob-like inser- 
tions of tlio thick spines, ’which are I'lvct from tlu'ir roots, are very different from the 
insertions of the si)ines in Strophalosia plicosa -which are thin and directed 
forward, though afi.erwards these s])iues also become erect. It needs only a look at 

the fi-ml’cs to make these differcncf's apparent. 

There exists, movcovc'r, a similarity to another species, and this is the true 
Strophalosia goJdfassi, Minist., as described by Geinitz. In general liabitus 
both spi'cies seem to b<! very similar, chiefly by the circumstance that in both 
tl • snincs arc*- erect from thc'ir roots, but in Strophalosia goldfussi the sjiines 

re much more numerous than in the Indian shell, anfl the dorsal valve bears also 

Lon- spines, which is decidedly not Ihc case in Strophalosia nodosa. 
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7. Srr.oriiALOsiA I'ENUISI'INA, Waagoii, n. sp., FI. LXIV, Hgs. 2—7. 

0 

The g<‘ncral outline of this specit's is eivcuhir to transversely oval. The' vcMitral 
valve is not mueh inllatecl and is eoveiHsl by very tine s[)iues, which are dirc'eted for- 
ward. The interior of th(‘ dorsal valve is very peiMiliar. 

The ventral vahe is nearly flat to slightly inllated, and its eurve is tolerably 
regular in both directions; only lona;il iidinally the eurve is p(‘rliaps soinenliat flatter 
in the apical than in the frontal region. The i)oint of attaebinent on the aj)ex of 
this valve i.s very sinaU; and lb<' trune.ation of the ap(‘X, Avhieli is caused by it, is 
only preeeptiblc on a very close examination. The a])ex is slightly bent o\er but 
not prominent, and thus the area appe.ars (piite Hat, not eoneave. This latter is not 
very large and Ix'ars in the middle a narrow pseudodeltidium. 'I'he hinge-line is 
comparatively long and projecting at both ends. The surface sciilptuia' of I be valve 
is e.haraetcristie for the species. 1 hav<“ tigunsl dilferen testates of preservation on 
FI. LXIV. In the specimen represented in fig. .‘5, tin; s])ines are entirely broken 
off on the greater portion of the shell, so that nothing but the roots remain. In 
figs. 2, 6, and 7, on the contrary, small pieces of the spint*s still adhere to the roots, 
and thus the whole aspect of the shell is changed. The spines arc thin, directed for- 
ward, firmly pressed down to the surface of tho valve and arranged a])i)roximately in 
concentric rows, which arc marked by wcdl-dovelopcd imbricating strias of growth. 
There are no erect s})ines disseminated between the adjwessed ones. 

In the dorsal valve, I have not succeeded in cleaning the outer side from the 
adhering rock matter ; it seems, howc'ver, that this valve was ])rovided Avith spines 
very similar to those of tho other valve. The area of this A'alvo is small, nearly 
linear. 

Of tho interior eharaetc'rs of this speei(‘s, only lho.se of the dor.sal valve are 
known to me. The (*ardinal proec.ss is rather small, and bears at its ba.se on both 
sides tho very deej) slit-like dcmtal grooA'c.s, Avhieh ajrproaeli each otlu'r very nearly, 
leaving oidy a thin shelly mass between them, 'i'he cardinal i)rocess is prolonged 
into a distinct median sejitum, which ext<‘nds for about half the length of the 
dorsal valve. 'Ihe two pairs of adductor impr<‘.ssions ai-e very clearly distinguishable. 
The scars are soim'what ]ozeng(‘-shaped, the inner j)air lai-ger and slightly raised, tin* 
outer pair shorter ajid excavated. 'The brachial ridges are not di.stinguishable. In 
their place a shelly eallo.sity of a somewhat hilobed outline exists. The whole 
internal surface' of the waive, Avith the sole oxee))tion of tho muscular im])res.sion.s, 
is covered AAith a linely granulated radial striatiou. 


Tlie iiu^asuri'nieiits of two fuU-grown 

hpoc-imans from Amh 

arc as follow : — 
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Jjocalitjf and geological pOHition. — Lilv(> Iho prcmliu" spemcs this one also is 
rcstric/led toa single* bed and loealily in the Salt -range. J colh'ei od tin* species at Amb 
in the so-callcd C/fOwe/es-bed, associated T\ith Chonelen ambieiisis, W., Strophalonia 
nodosa, W., and several other spe'eies. The jeresent spe'cies is, however, considerably 
rarer tban those two lorins; 1 brought away only t<*ii speeiinens. 

The pr(*sent species se<'ms to lx* more or less nearly related to seve- 
ral of the forms ])re\i(msly described, and <‘hietly th(*re e\ists a rather close simi- 
larity between tin* pr(*s<'nt shell and Slropli. pltcosa. Neverlbeb'ss, I tliink the two 
shells can ell be distinguished, as Sfrojdi. {ennispnta has a much h'ss strongly 
inflated ventral valve and liner and much h'ss numerous sjiines. The dorsal valve, 
so far as it can be obseiTi'd, is entirely dillerent, as it possesses apjiarently eomyia- 
rativc'ly strong sjiines, while that ol b'lroph. plicosa shows oulyjfino lamellar striae of 
growth. 

A closer eomjiarison of the presc'ut species with the foims of the group of 
170/d/ or of 1 he group of SIrojdi. seems hardly necessary, as 

the shell h(*re under eousiih'iation s(‘(*ms to lx* suiUeiently distinct to ailow ol its 
being recognised without indication of the distinguishing characters. 


d.— Group of STnOPRALOSIA LEPLAYI, Oeinitz. 

8. Stropiialosia. costata, Waagen, n. sp., PI. LXIII, figs. 7, 8 ; PI. LXIV, fig. 1. 

This neat little species is of a transv(*rsely o\al or somwhat rectangular outline, 
wdth a strongly infl-ited ventral vahe and a sharply costate surface. On the costie 
moderately projecting spines are distributed. 

The \entral valve is strongly vaulti'd, with a distinct longitudinal sinus in the 
middle. Its euiwe i*. rather legnlar and equal in botli direetious. The ajiex is 
mostly truncated by the ])laee of attachment ol the \al\e; but in some cases, wdien 

the shell has been lived during its youth to a conca\e body, the ape.v is eomph'te, 

though somewhat crumpled, and Ihi'ii it is pointed and strongly bi'ut over. The 
hino-c-linc is aU'ays shorter than the greatest bivadlh of the shell. The area is 

concave and narrow, and the deltidial lissiire seems to bo small, but it cannot be 

distinctly se(>n in any of the specimens, as just this part is always covered up by 
very hard rock matti'r. ^I’lic whoh* sm-laei* of the valve is covered by very 
Strom- radiating ribs, which sometimes bifurcate and are ornamented at intervals 
with strong sjiines. In sjiecimcns with a small point of attachment, and wdiieh in 
consequence have a hmger hinge line, a greater number of sjiincs is clustered 
together towards both ends of this line. In other specimens, with a large ])oint of 
atrachment and a shorter hinge-line, these spines are very much reduced in si/e and 
number, or they are I'vcu entirely absent. But oth(*rw;ist*, in all specimi'us tin* radi- 
ating ribs are strongly nodose and ornamented with spines, which are distributed 
quite irregularly over the whole valve. 
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The dorsal ralvo is flatly concave, with a but slightly developed median fold. 
The apex is pointed and slightly prominent, surrounded by a convex part of the 
shell corresponding to the place of attachment of the other valve. A narrow but 
distinet area is present in this valve. The surface of the valve, with the exception 
of the convex part round the apex, is covered with low radiating folds, between 
which shallow pits corr('sj)ond to the places where on the other valve spines arc situated. 
These pits sometimes become the leading feature of the valve as in the specimen 
of which an enlarged figure is given, PI. LXIV, fig. Ic. This valve is abso- 
lutely devoid of any trace of spines. Faint concentric striae of growth can bo 
observed. 

The internal eharaoters of this species arc entirely unknown to me. 

The measuremenls of two speedmens, No. I ironi the Chonetes-heiSi, and No. II 
from the lowest fossiliferous bed above tbe lavender-clay of Amb, arc as follow; — 
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LocaJily and geolo(]ic«l poaitiun. — There arc altogedu'r only Ihree specimens 
of this species known to me, all three of which were collecied by myself; one of 
them in the Chtjnetes-\wA and the two others in the hnvest fossilih'rous beds above 
the lavender-clay; that is to say, all three in the lower division of the Produetiis- 
limcstonc, at Amb. 

Remarks. — The present species seems to all apj)earances very nearly redated to 
Slroph. leplayi, Cein., of the European pennian fornnition. Some confusion s('eras, 
however, to ])revail about this Euro2)ean species, and it is necessary to state 
first what 1 include under tlie name. From permian beds of Eussia a shell had 
been described by Count de Verneuil under the name of Rroductiis leplayi, which 
afterwards was identilied by (Jeinitz with a sludl from the “ Weissliegcnden” of 
Tioochitznear Gera, and which was manifestly a Slrop/udoaia ; so that Geinitz in his 
text of the “Eyas” changed the name of Rroduclas leplayi into Strophalosia 
leplayi. But afterwards he himself seems to have become uncertain of the identi- 
fication, and on the explanation of the plates he (piotestwo species one at theside of 
the other: Prodnetus leplayi, Vern., and Strophalosia leplayi, Gein. This latter 
proceeding seems to mo the correct one. Strophalosia leplayi differs, according to 
my opinion, from Productus leplayi by its much smaller size, the fine radial 
strialiou, the shorter hinge-line, and tbe attached vtmti’al valve. That tbe ventral 
valve of Strophalosia leplayi was in reality attached appears beyond all doubt 
from Geitiitz’s figures an.d^ descrii)tion of the species : in these he nventions and 
draws a smooth space round the apex of the dorsal valve, a cliaracter which would 
not be present if the ventral valve wan quite free as this smooth sj)ace of the dorsal 
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valve just corresponds to the place of attachment of the ventral one. It needs only a 
look at Geinitz’s figures (chiefly fig. 26, PI. XIX of the Eyas) to become convinced 
of the circumstances. It is this Strophaloaia leplayi to which I think that the 
Indian Strophaloaia coatata is most nearly related. Some palaeontologists might* 
perhaps be inclined to consider the two as identical, but I think one should not go 
so far in the identification. Strophaloaia coatata is slightly larger, has got coarser 
radial ribs, and hears more spines on them ; and thus I should rather advocate its 
specific separation from the European permian shell. Nevertheless, the very near 
relation of the two forms remains, and it is probable that the Strophaloaia coatata 
must ho considered as a geographical variation or representative form of Strophaloaia 
leplayi. 

Of other species there is none known to me, to which the shell here under 
consideration could be more particularly eomparc'd. 


Gemfs : CnONETELLAj Waagen, n. gen. 

There is only a single, sjieoies for whicli I have to introduce this now genus, hut 
it is very common in the Halt-range, and its external and internal characters are so 
peculiar, that 1 cannot place it in any of the genera which have been distinguished 
up to the present. 

On the first glance everybody would take this shell to he a Prodnetua, as its 
external ajtpearanee is entirely Product HH-Viko,. Put on a closer examination one 
finds that tlic ventral valve heaiN a narrow l)ut, distinct area, which is interrupted 
in the middle by a small deltidial fissure; and it is ornamented along its upper mar- 
gins on both sides of the apex with thin sjiiues, just as they occur in the genus Cho- 
nsLca. Also in most specimens a linear area exists in the dorsal valve. The cliief 
distinguishing characters of the genus arc however t(; he found in its internal pecu- 
liarities. 

h 


. W 

Fi-. 20. Chosktella nasuta. W.. n.s;on. et sp, Spex-uorn l.om tt.« Cophttl«p..da-b..d of Amb: «. inter,, al cast of tho 
voiitral v.ilvo, natural M/e , b. milta-iaToba imprcbMou of tl.o a., me, enlarged. 

Tin; ventral valve hears on both sides of the deltidial fissure rudiment, ary 
cardinal teeth. The muscular impressions are deep and Jange. The adductors have 
left somewhat reniform elongated impressions on both sides of the middle 
line, not far from the apex ; they arc however not dendritic ; the divaricator 
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iinjm'ssioiis are and situaird somewhat outside and lower down tlian the 

preeedin*?. They are of a someA\ hat reetangular shaj)e and longitudinally striat< d 
as in Prothtciiin. 

Tn the dorsal A'alve a very small trilohed eardinal process exists, at tlie base ( f 
which on both sides are si1iiat(‘d very indistinct shallow dental grooves. 'I'ln'ea - 
dinal process is eontiiiiK'd as a thin, low median septum down to about half way 
in the length of thcAalvo. The museular impressions are very distinct. .Ml four aie 
somewhat loz('nge-sIiap<'d, and the inner pair is somewhat larg(‘r than the ouli-r oia , 
and at tlie same time somewhat lower dowji in its position. None of tin* impres. 
sions is dendritic. The brachial ridges are very distinctly visible in all tin* s])eei- 
meris at my dis[)osal, but their origin remains always doubtful. It would apju'ar as 
if they original(‘d at tbo lower end of the outer pair of adductor irapr(‘ssions, but 1 
cannot he (juito certain of the circumstance. So mud) is however certain, 
that they do not distinctly proceed fro)n between the two paira of adductor impres- 
sions as is the case in other Productidte. Tbo form of these sharply prominent 
ridges is at the same time very pe<;uliar ; they first descend in a broad curve, about 
parallel to the margin of the valve, and then suddenly bend round in a narrow 
curve as if tlu'y would form a spiral, and ter))iinate suddenly as if cut off. T have 
ligui’od thes(‘ s])eeimens in oivh'r to show that these eliaraeters are constant. The 
whole inleiior surface of tin* valve is largely papillate, cxcejtt the space within the 
brachial ridges. 

Prom this dc'seription of the characters, it appears that the shells here under 
consideration are truly transitional forms betwcoi Choiirfos and Prodneius. They 
can, however, not he unitt'd with Chotiel es o\\ account of the seareedy developc'd area 
and hinge teeth, nor with Produclun on account of the little spines with which 
the upper margins of th(! area ai'c ornamented. Chai’aet in A\hicb the present genus 
deviated from all the other geiu'ra of the* Prodnclhhv are exhibited in the hracdiial 
ridges of tin* dorsal valve. 

If we takcf'xception to the two above-mentioned genera, the form Iutc under 
considei-atiou can only as yet ho compared to those shells Avhieh have received the 
nanies of Prod. llniKjollciisis, l)av., and Prod, comoidea, Sou., and which co'n'^tit^^te 
to my view the, genus DariosielUi, Waag(‘n. Prom these shells, the ))resent form is 
distiugiii.slK'd by the ahs<‘ncc of a second pair of adductor impressions in the xentral 
valve and by difl'ereutly dis])osed brachial ridg(*s. 

The genus is represented in the Salt-rang(' by a single s])eeics, whi<!h will 
rcc(‘ive the name of C//OH. AV. I know of no other shell in any country 

which with any probability could be attributed to the present genus. 

I. — CuoNETELLA NASTJTA, Waagen, n. gen. et sp , PI. LXXXT, tigs. 3 — 8. 

Por a long time 1 .considered this little shell as a Productus, and mily after a 
very clos(! and very careful invc'stigation was I convinced that I had in it to deal 
with a shell of different generic characters. 
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The general outline of the shell is entirely like that of a Protluclua. The ventral 
valve is very strongly inflated in the middle with little wings on both sides. It 
bears a fine radial plieation, and in the middle of the frontal margin a largo nose-, 
shaped process. The dorsal valve is strongly concave. The distinct area which 
exists in both valves is almost entirely concealed, as it is so strongly overhanging 
that its upper sharp margins ajipear as if they were the hinge margin. 

The ventral valve is very strongly inflated, its curve being very regular in the 
longitudinal as well as in the transverse direction, the lateral wings being but little 
flattened and slightly projecting. The apex is slightly prominent, pointed and very 
strongly bent over. The area is tolerably broad, a little concave and quite con- 
cealed below the apex. It is cut open in the middle by a rather narrow dcltidial 
fissure. 'J'ho upper very sharp margins of the area are ornamented with four to 
five spines on each side of the apex, which are directed towards the end of the hinge- 
line. Not far from the apex, a generally very shallow sinus commences and 
about half way to the front suddenly changes into a high and prominent fold, 
which is prolonged in the front into a narrow, long, nose-shaped process. The whole 
valve is covered with a rather faint radial plication, which is sometimes well deve- 
lo})ed, sometimes barely at all preeeptible. The single folds arc narrow, rounded on 
the top, and often dichotomous towards the fj-ontal margin. As a very great 
exception (in two eases among the 30 specimens at my disposal), one or the other of 
these ribs bears a sj)ine somewhere in its curve. The number of the radial folds 
is between twenty and thirty. 

The dorsal valve is concave, and is in evc'ry respect the reverse of th(‘ other 
valve. It bears a i»romiuent median fold to about half way from the aj)ex, 
when this .suddenly changes into a deep rather narrow furrow, W'hieh is jirolouged 
into the nose-shaped process. The lateral portions of the valve hear a more or less 
distinct radial plication. Along the hing(‘-line, a narrow but distinct area extends, 
W'hieh is interrupted in the rniddh' by tlie litth' prominent cardinal process. 

The^interior charact(TS of the species arc such as have lasm described in the 
chai’act('vistic of the genus. 

The substance of tlu' slndl is of a silky lasti-e as in Productiis, but 1 cannot 
detect in any of the specimens, wlien tlie outermost shell layer is destroyed, the fine 
punctures, which are so very charaet('ri.stie for the shell of Prodnetm. 

The measurements ot tw'o specimens. No. I, a strongly inflated variety with 
small wings, from the base of the ui)])er Prod net us-limestone of Khura, and No. II, 
a less strongly inflated variety with large wings, from the Cephalopada-bed of 
Chidru, are as follow : — 
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Tlio (lisiancc of the Iwo valves from each other is 3mm, in a specimen of 
]0mm. in li'U^'lli. Tlie speeinieu No. 1 is the larj'('st one known to me. 

JjOcaUti) and geological ponilioii. — This is a rather common species in the Salt- 
rain?(‘, and it extends through the whole middle and U])i)er divisions of the 
rroduelus-limestonc. It is, however, most numerous in the lower hods of the 
n])i)(‘r di\ ision. 

Tlio g(‘ologieaily oldest speeimen that is known up to the present was eol- 
leeted hy myself at Kalta in tlio lower beds of tlie middle I’roduetus-liniestone 
(bed No. lU of my nole-hook) (1 spec.). In somewhat highi'r beds of the middle 
division, 1 found the spe-eies in ihe seel ion near Khura (1 s])ee.), and in the middle 
region (d‘ the middle division, on the road between Ynreha and Ucluili (t spec.), 
and at Kalirkot (t spc'c.). The lop beds of tho middle division have furnished 
specimens al Ixhuia (1 spec.) and at Kalabagh (1 spec). 

Ill the lower region of tlu; ujiper division tlu' si^eeies was colleeted by myself 
west of Ivhura (18 spei;.), and at Ivalwiihi (It spec.). Lastly, in the Ct'pha- 
I'jpoda-bed (d' the npjier i’roduetus lunestone, the species oeeiirrod at .labi (5) spec.) 
and al Chidru (4 spec.), 

llciiutrIcH. — As the presmit species has in its external appearance entirely the 
look of rcoduc/tis, it is also among the species of that gmuis that we must look out 
for relations to the jiresent form. In fact tluo’c is such a shell, and it has beam 
described by IMr. Davidson as an exceptional sbape. of Vrodnclus loiigisjtiniat, How. 
'J’lu'sc lillle shells liaA'c been found in carboniferous-shale near Carluke in Lanark- 
shiri', and as 1 have not got specimens for eoinjiarison I must rely entirely oji ]\lr. 
Davidson’s drawings, which an', however, of such a well-known ([iiality that they 
appear as lu'arly of the sanu' value as natural speeiinens. Above all, it apjiears 
highly probable that tln'si; little shells, though the interior of the dorsal vahe is 
not known, belong to my genus ChonclcUa as in fig. IH (Id. XXXV of lln* Carhoni- 
IVrous Monograph). Mr. Daviilson dr.aws a distinct area in tin; ventral valve. As to 
speeilie ditlerences, the shell from the mountain-limestone has apparently no sjiines 
along Ihe ufiper margins of the, area of the ventral valve, and on the surface of the 
ventral valve much more numerous spines seem to be pri'scnt than in the Indian 
spi'cu's, where tlu' oeeurrenee of a spini; anyw’here on tho vmitral vahe, except 
along the margins ol' tho area, is a very great exci'jdion. 

Now' tlu'se little shells, the Indian as well as the English, ought not, according 
to my opinion, to be considered as simjile varieties of Productns loiigifigi»n8, How., 
as tlu'ir internal structure is very dilferent. Productns longispinns, ii\d 
allies belongs to that group of forms which 1 shall consider later on in the text 
under th(' name of Mnrginifcra, and the characters of w'hich group will be duly 
described in the right ])laee. Of these charaeti'rs, how'cver, not a trace is to be 
found in Chonefella, and thus these shells appear not only spceitically but even 
generieally dilferi'tit from* Productns longispinns. 
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SuL-family : PliOUVCTLK.K 
Geirns: AIFLOSTEGES, lldmorson. 

Tlio occurrence of lliis "cmis in the palasozoic! strata of the Salt-range is of very 
great intcrcsl, so much llu* more as T am in a position to add to tlui sp('ci('s .already 
made known hy Mr. Davidson, a luiw one which is very common at licrtain 
loen.lit ies. 

niie generic characters seem not y(‘t quite detinitely tixed, as every mnv sp('ei(‘s 
that hecomes known adds something new to onr knowledge of these chameters, and 
thus it a])pears dillicult to draw up .a gtauaae des(ai])tion. 

Th(‘ geiH'ral sha])e of the shells helongiiig to the genus is Hat, Avith a eoma'x 
ventral and a flat or concave dorsal valve. Tim ventral valve', though mostly with 
a deformed apex, as IStreptorhijiichiis, is lu'ver attached hut always fre'C. It is 
provide'd with a more or less large flat .area, Vhieh hears in tlu* middles a narrow 
pseudod('ltidium, provided, if well ])res(*rved, Avith little' spine's, lule-riorly this 
vaha' se’e'ins to he' ge'ue'rally ede'ntuloiis ; hut in the s])e;e‘imen of Jnl. dalhousii, 
figureal hy J)avidse)n, small ruelimeiitary hingeste'e'th are draAAm and de'se*rih('d, so that 
hingo-te'eth se'em tee hfiA’C he'on somelime's eh'A’e'leepe'el. In the eetlu'r .sjx'e'ie's oe'curring 
in the Salt-range no hinge'-teeeh are jeresent. The museul.ar Impre'ssiems of the 
A'cntral Aahe e'onuot he eehserve'd in any eef (he* Indiiin s])e'cime'ns. 

'J'lie' elorsal A'alvei has a linear are'a, a large* e'ardinal proe'e'ss, and eh'iidritic 
adductor im]>re>ssie)ns. The* hrae-hial ridge's re'aeh far de)\A-n to ne'arthe' margin of the 
Aailve, hut are* eelhea'wise like theese* of I'rodncliin. This see'ins to he the e-ase* in 
sicfd'fi icoiiiiciihciini, A e'i'ji., aiid Atdon/rpeif (/(illioKsi, Dava The* arriinge'meut eef 
the hrae'hi:il lidge'S is, liOAAe'Ae'r, quite* dillVre'nt in idonicgcx mtdUcoHiuiiHn, W the 
sceemel spe*eie's that occurs in the* Salt-range*, and ])('rha])s this arr:ing('me'nt e'eeuld he 
made! u.se* eef to distinguish this she'll gene'rie'ally ; hut 1 should ne)t like* to aelvoe'ate* 
this, as only .n single* inte'Hor side e)f the* derrsal valve* eef this spe'e'ies is known to me', 
and it AAemlel he (le'sirahle to make* semie furthe'r iiiA’e'stigations he'fore* el(*e*iding on 
this que'stiem. The hraediial rielge's are* Ae-ry sheert in this spe'ch's, ju'eme'e'el horizeen- 
tally frenn he'tw e'e'ii the* muscular im^we'ssieens, then he*nel round in a sharp e'oriu'r, 
and re'turn A\ilh a somewhat i)araholie*al curve tee the* Jiie'diau septum. 

The* ge-edeegie-al distrihutiem e>f the* ge*nus is e-hie'lly ])e*rmian, and it h.as he'cu 
alre'ady re*niarke*d hy Davidson that the* eK'curre'ne'e! of a spe-cies of Aidoalcgcit in 
tlic Salt-range might inelicate* the existence* of pe*rmian str.ata the*re. 

In the! Salt-rango the two specie's Avhich e'xist the*re* e)e:cur .at two did'erent 
horizejiis. The sjeemies that has he'e*n de*s<*rihed hy Da\ idseen. Aid. didhomii, hc'leengs 
t,o the u])pe*r regiem eef the mielelle* rroductus-lime'stone of ]Musakhe*yl, and the* 
sccemd species, jyecd//ce>('//ee««<.9, W., is rcstricte'd to the loAVCr Proeluctus-lime*- 

stone, hut it oe:eurs there .-it diffe-rent legalities and sometime*s in great numhers. 

The two species are*, howcve*r, apparently in nee ce)unectiou Avhatcve*r te)ge*thcr. 
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1. Aitlostkges DALnousji, Davidson, PI. LXIII., fig. 1. 

]862. Avloxteges e/afhousii, Davidfion : Quart Journ. Gt'ol. Soc., Loud., Vol. XVIIT., p. 311, pi II., 7. 

1863. AuhsUgvs daUiuusii, (Dav.) Koninck: Fohb. paldoz. de I'lnde, p, 41, pi., XIL, fig. 7. 

I regret to say that the materials of this species at my disposal are very scanty, 
only a single-well preserved ventral valve being contained in the Salt-range (iollec- 
tion. I nnist thus, in everything that regards the dorsal valve, copy from Mr. 
Davidson’s description. 

The general outline of the shell is broadly triangular, with a vaulted ventral 
and a flat or slightly concave dorsal valve. The hinge-line is short, not projecting 
at both ends, and the area of the ventral valve very large and reclining. 

Th(‘ ventral valve is not very strongly vaulted, and its curve is very irregular. 
Longitudinally, the valve is tolerably flat to not very far from the front, then it 
suddenly bends up to the front line. Transversely, the curve is more ri'gular, but 
indented in the middle by the broad <‘fnd deep median sinhs, which extends from the 
front line to about half way up the length of the shell. The apex is prominent, 
pointed and a little bent o^er in normal s])eeimens, but very strongly incurved and 
soTuewliat swollen in my .sjjecimen, a conformation which is evidently caused by mal- 
formation. Tli(‘ area is very larg<* and flat, very sti’ongly striated vertically, and w'itli 
a few inbrieating stria' of growth parallel to the hinge line. It is iiitoTupted in 
the middle by a very narrow dellidial lissun', which is of nearly equal breadth fof 
its whole ext<'nt. This tissure is bridged over nearly down to the very hinge-margin 
by a little vaulted pseudodeltidiurn, which bears many imbricating striae of growth 
avid is thickly eov(>red by little s])ines. At the hinge-margin it leaves only a very 
small s])ae(‘ open for the reception of the apparently very small cardinal process of 
the dorsal valve. The whole surface of the valve, with tlu' ('\e('ption of the area, 
is covered with closely set s])ines. of which the majority is directed forw'ard, whilst 
between them are some which aie slightly thickv'r and erect. The s]>ines with a 
forward direction are mostly pressed down firmly to the surface of the valve. 

I do not know the dorsal valve, of this species from my own observation. 
What Mr. Davidson says about this valve is as follows: The dorsal valve is 
convc'xo-concave, — that is to say, it is convex up to a little distance from tlu* margin, 
and then Ix'nd.s up and beconu's concave. The area of this valve is naiTow and 
linear. Tin* whole surface sec'uis to have been eovered with thin spines. Interiorlv 
the cardinal process is tritld, and there are traces of the small dental sockets at 
both sides of its base. The cardinal j)r()ee8s is continued in a small nu'dian septum 
which extends somewdiat in excess of half of the length of the valve. On each side 
of this septum two elongat'd oval dendritic inpressions are to be found, which 
without doubt represent the impressions of the adductor muscles. At their inner 
extremities commence ‘the reniform impressions (brachial ridges) : these arc 
mark<'d by a curved line which, extending to near the margin of the valve and then 
ahrujdly bending round, terminates not far from the point w hence it had started- 
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The measurements of the specimen at my disposal are as follow : — 


Entin^ of tho Bhrll ......... 44 mm, 

of area 10 „ 

Eotiro breadth of the shell 48 „ 

Length of the hin^e-liiie. ... 32 „ 

Breadth of the pHeudodtltidium at the hingo-line ..... 3 „ 

Entire thicknesH of the sliell 19 „ 

Apical angle 100® 


Locality and geologicfd position . — There arc altopfothor only two specimens 
of tliis specjies known up to the present. One of them was collected by Mr. Purdon, 
and has been deserihed by Mr. Davidson, and the other was found by Mr. Theobald, 
and has served Ikto for tlio desex’iption. Both these specimens come from Musa- 
kbeyl, and were undoubtedly collected there in the upper Ixeds of the middle Produc- 
tus-limestone. 

Memarks . — The ])resenl species a])pears on the whole to be very nearly related 
to Jlut, wangeuheitni. Vent., from permian beds of Russia. It is entirely of the 
Bam(‘ type and conli«ura(ion, and it is bif'hly probable that tho two are either 
in a developmentiil connection, or that they arc forjus of the same geological age, 
reprcs(‘nting each other in diltereut geograj)hical regions. 

The dilTen'iK't' that exists between the two forms consists chiefly in tho smaller 
si/<(* of Ant, iraiigciihi inii and in th(* finer and more erect spines that it bears on 
tho ventral valv(‘ 

Anlostegps gnadalnpcnsis, Shum., is of the same typi', and related as well to 
jIuI. wangenheiini as to AnI. (tatliunsii ; but this species is so badly flgured that 
it is diftieult to dc'cidi* as to its specitic identity or dilTermice with any of the above 
8peci''S. It aiijiears certainly to be mueb smaller tlian Aid, dalhumti. 


2. AuLosTJiOLS MtULicoiTiANUS, 'VVaagen, n. sp., PI. LXIT. 

The general outline of this species is mori' or less trapezoidal, with a moderately 
vaulted ventral valve which beajN a shallow sinus in the middle. The area is com- 
paratively small and the hinge-line long, so that little wings arc formed at both ends 
of it. The dorsal valve is flatly concave throughout, without any spines. 

The ventral valve is not much inflated, but i I s curve is very unec^ual in different 
directions. Ixi the brngitudinal direction, the valve appears considerably flattened in 
the si})ical r(*gion fill about half way down to tlie front, when it bcnids suddenly, but 
in a well rounded curve, downi to the front line. Transversely, this flattening of the 
apical region is less strongly marked, but then, those parts of the valve which are 
situated towards both ends of the hinge-line appear considerably flattened, and 
thus form distinct little wings. The apex is pointed but very little j)rominent, 
mostly more or less deformed, but it has never been hxed to a strange body. 
It is mostly slightly incurved, and thus the area, w'hich extends below, becomes a 
little concave. This latter is narrow^ strongly reclining, and bears a great number 
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of Yfiy stronp'ly sln:i‘ of "rowlli. lii tlio middlo if is iiiiorriiplot liy a 

nanwv but vory bii^ldy voof-sliapod ]is('Tulod('l<idiiuii, which is also id< d Avitli 

.many iinl)3acalinj;- stri.-c of j^rowlli, hut Mliicli bears, as far as can lx* ol)s<'r\ al, no 
Kjiines. Tlu) median sinus of (he ^al\c commences only at a certain, hut son cwliat 
variable, distauci) from the a])ex. The surface of the vahe is coa cix'd by is t very 
numerous, tolerably line spiiu's, wbi(di ai’c arranj^c'd approximately in (pii icunx 
and are erect from tlu'ir roots. t)n llio Aviui^s they are somewhat moie nm icroiis 
and coarsfT. Tlu'se s])incs become often astonishingly long and bejid in every 
direction. Tluy az-c never straight, and scrA'ed jzrobably for lixing the vai\e to 
foreign bodiz's. 

The dorsal A’alvo is flatly concave, Avith a very faint indication of a median fold. 
Tlu! ajx'x is veiy sti-ozigly jtointed sizid extremely pi'ominent but quite flat, thus 
causing the jzseudodcltidiuni of the otlior valve to assume the shape of a roof. Tli(“ 
valve poss(!Ssess a very narrow vertical ai’ca and thus projects like the blade of a 
knife over the hing(!-]ine. This a rea^ if quite well jn’cseiwcd, 2)ossesses a very neat 
diagonal striation, Avhich starts from the outer and ujzper margin and jzroeceds izi 
an ohlique dirz'clion towai'ds the hinge-litze and the base of the cardinal jzroeess. 
The surface of tin' valve, is entii'cly smooth and devoid of siziues, aiid oidy a few 
concentru* wiankh’s can lx; observed. 

The minute structuix* of the shell substance of both vaU'cs is very much like 
that of Frodve! us. The shell has a dull snuxzth eizidermis, below Avbieh follows 
the proper subsianee of the shell, which exhibits a A’cry vi\id silky lusti-e. If 
the cjzidermis is removc'd, on(' sz'cs a very great nuizilxM- of exceedingly line I’adial 
wrinkles, betAveen which ])unetures are situated. The fine radial stri.-itiozi, Azhich 
is drawn in the ligiUA's on IM. LXIJ, is c.au.sed by this Avriuklizig of tiu' deejx'r slndl 
layers. 

Of the iziti'i'ior charactei’s of this species only those of tin* dorsal Aalve are 
to a cex’tain extent knoAA’ii to me. The oidy sjxiciizzen, howcAcr, in Avhieh the 
interior surface of On* dorsal Aalve is exposed, shoAvs such strangf! characters that T 
must sujipose that some of them haAZi been bi-ought about by malform.aiioii. The 
cardinal process is very lai'ge and depi'cssed, shaz']) on its doi-.saI side and Izi-oadiv 
fl.attened o?i the A'czitral one. There aiv no distinct dezital groozzvs at both sides of 
the base of the cardinal pz’oce.ss. Ozi the A'czitz’al side, tlui jznx-ess is divided bv 
a longitudinal impi-essiou, wdiich terzizinates at the base in a toho'ably (haq) roundish 
gz’()ov(“, as ii\ most sjzecies of Chonefes. liedow this grooA'c a low median sejituzn 
takes its origin, Avhieh is howcA'cr in tlu! sjx'cimcn at my disposal S2)lit nj) in 
two — a featuz-c that, is pi'obably zxot a natural one, but eausixl by malformation. 
This so])tum extmids to not far fi’om the frozital line. The muscular im2)ressions, 
which are ch'arly a isibh', arc situated on both sides of this se2)tum. The outer 2>air 
of adductoi's has hd't lai'ge, someAzhat ren i form dendritic im2)i'essions, aa hieh ivacli 
far u]) toAA'ards the base ol" the cardinal 2 )rocess. The inner 2)air is enclosed betAAcen 
the outer |)aii’, and immediately adjoins the median se 2 )tum: but it is situated 
loAver down, further remoAcd from the cai'dinal 2ii't>c<^ss than the other pair, of 
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a moro nnrrow ly eloiiifiitod form, ruid nof dcndriL'o. Tlie hraidTioal rid"os arc Jiyt 
very disliiuM, but as lar as tlicy can be mad(‘ out, llioy arc of very strange sliajx*. 
Tlu'y originate on ('aeli side belwcxm tb(‘ inuseular inij)ressions, and ))roe('ed, slightly, 
asec'uding (o\v:ii‘ds (In* binge-liuc', to about half way from the shell margin. Tlu‘U 
they mal\(‘ a lu'arly angular bend back, run for a short distance about parallel to the 
tirst bnineb, take a turn towai’ds the front-margin, ascend again in a somewhat 
jiarabolic curve, aiul ti'rininate not far frojii the ])oint nheia' tlu'y originated, in 
the vieiiiity of the median sc])tuin. The whole internal side of this valve is coveix'd 
by a tine pa])illation, which has iuadvertedly been hd't out in the drawing, I’l. J..X11, 
lig. <1^0 

Th(' nu'asurements of two specijiKms, No. I from Amb, and No. II from Chidru, 
are as follow • 


1. II. 


Entiu' Ifiigtli of ihe shell 

. • . 

41 

mm. 

42 

mm 

Lt'iij'ih of th(‘ dorsal valve 

. • • 

37 


88 


Eiitiro hreadf h of tlu* shc^l 


49 

o 

60 

>» 

LtMi^lh of tlie hiii<;o-liuo . . . 

. . . 

45 

»» 

33 

u 

Ihu'Ktipss of ilu* shell • • « 


23 

M 

19 

»» 

Distance of tlieiwo vjilv<*s from each other 

. , , 

J3 

*» 

10 

»» 

Ai»ic.il nui;l(‘ oftlio iciitial vtiUo 


. in“ 

»» 

149° 



// 0)1(1 (jpolof/icol position . — The pi'csent s])(>ei(‘s is common only at a 
single locality, and this is Amb, where it occurs in the coaly sandstones that form 
the lo\V('st fossilliferous b(‘d of the i’roduetus-limestonc above tin* lavcnuh-r-elays. 
1 brought ;i\vay about a do/x'U specimens. Exce])t at this lo-ality, the s))eci('s has 
been found again only at Chidrii, by Er. Oldhain ; the bed this s])(‘eim('n came 
from is not. exactly known, but it is probable that it came also from the lower 
rroduetns-liinesloiK!. 

ItojKD'/iS -. — it is very easy to distinguish this species from all the otlu'rs of the 
same genius that ha\(' beeni d<‘seribed up to the ])vesent. Frnn\ yt til. dollionsii, in 
jiartieular, it can be- distinguislu'd by its comparatively larger hiuge-linig smaller 
area, and the less nunuTous and erect spinc's. 

If AV(' look among other genera, for sludls wdiich could ])ossibly be related to 
the ])r(>sent specii's, we <ind S/i-oji/iolosia jioijonijennis, Kays, from upjM'r carbonifer- 
ons beds of China, to be ratlun- similar to the Indian shell. It cannot be decided 
from the jilates alone if the Chinese spe'cies had hotter be retained in the genus 
Sii'opliolosio. or if it should not rather be considerc'd as an Aidontcgois. No jioint 
of attaehiiK'nt of the ventral valve seems to exist. But even if the two shells 
should be found to be congeneric, yet speeilically they are ecwtainly distinct. 
Stroph. jtoijonijpnsiii i'A nmvLi'h smaller form, with a liner sculpture, shorter hinge- 
lino, and a much more transversely oval outline. 

One point in the structure of the Indian species is of spi'cial interest, — this 
is as to how'^ the valves ojiened. The point on which Ihe dor.sal valve turned 
when the anuual ojicned its sludl was the extremity of the apex of this valve, 
which is strongly jiromincnt, entirely attaelu*d to the cardinal process, and sticks 
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firmly to tho roof-shaped psoudodeltidium of the other valve, which is close 1 nearly 
quite down to the hinge-line. Owing to this arrangement the valve could not have 
.turned without a slight shifting of the whole hinge-line in a vertical direction, and 
without a sliding backward of the two thickened projecting shell corners on both 
sides of the doltidial fissure, which fitted into tho large roundish grooves on botli 
sides of the cardinal process without filling them up. Thus it happened that 
in the position when (he valves were opened, the upper margin of the dorsal area was 
functioning as hinge,-line. It is also very remarkable that just in this species, where 
an ojiening of the valve was only jjossible under very pi'culiar circumstances, the 
dorsal area jiossc'sscs a diagonal striation, which bears a striking resemblance to the 
striation occuri iiig on (he valves of tl.e Pclccypoda at the jilace where tho ligament 
is inserted. 

I have thought it not supeidluous to draw the attention of men of science to 
this circumstance, as it would bo very desirable that further observations in a 

similar direction should be made on other shells. 

• • 

I have given the name of Auloaleges medlhottiaaits to this shell in order to 
express once more my utmost gratitude to ilr. II. B. Mf'dlieott, the Superintendent 
of the Geological Survey of India, for the great kindin'ss and untiring zeal with 
which he has now conducted for years the ])ublication of tho present work. 

Genus: PRO DUCTUS, Soworby. 

This genus is among all tho fossils of tho Salt-range most numerously repre- 
sented ; I coutit altogether not less than twenty sjx'cics of it. Not oiily are the 
specific forms so very numerous, but tho individuals also ocimr in tho greatest 
profusion, and in some bods scarcely can any piece of rock be picked up in which 
one or tho other specimen of the genus would not be contained. It was for this 
reason that I chose the name of “ Productus-liniestone ” for the A\hole formation. 

The genus Trodudm is very W(*ll known to everybody, and it vS('ems hardly 
necessary to repeat here again the already often di'seribed generie characters, more 
especially as I have nothing new to add to them. I have only slightly restricted tlu' 
genus, inas?nucli as I have separated from it those forms whi(*h hear in each valve, 
not far from the margin and ])araJlel to it, a projecting shelly ridge, which is some- 
thin ’s crenula ted on top. I unite these forms under tho name of ''Marginifern,'* 
and consider Frodiictus longispivvs, Soav., also as probably belonging to this genus, 
though it has the character not yet well dovelojAod. All the shells belonging to 
my new genus are of small size. 

Even in this restrict'd sense there arc nevertheless twenty different spoci«>s 
that can be attributed to the genus. Scvi'U different species of Frodi/ctuM from the 
Salt-range have been described by Davidson; these are — 1, Froductus striatm, 
Fisch. ; 2, Produclus lotigiitputU8,&o\v.; 3, Froduefm cor a, Orh.; 4, Froduefns semi- 
reticulntiis, IMart. ; 5, Frodmtus coi^tnim. Sow. ; 6, Froductus pvrdoni, Dav. ; and 7, 
FroductuH humholdti, Orb. I am, hoAA'cvcr, very sony to say that I can accc])t but 
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few of these names. Firstly, Prodticlm longispimis must be reyiovod from the list ; 
as all the forms more or h'ss allied to Sowerby’s sjyeeies ocieurrin" in the Salt-rani^e 
belong to the genus Marginifera, and will be tivated of lat(“r on in this work. 
With regaid to the other species, I must confess that I am inclined to draw the 
limits of the several species much cIosct than Mr. Davidson has done, and .also closer 
than Mons. do Kouinck has proposed to do. The descript ions of the species in the 
works of Mons. de Koninck as w('ll as of Mr. Davidson have all been drawn up under 
the imj)re.ssion that tin* marine carboniferous species all came from about the same 
geological hoi’izon, — that is, thcraountaiji-limestone, — and that the marine carbonifer- 
ous beds of llussia and other countries were not much dilTcrent in age from tho.se of 
England and Belgium. In the meantime. Mi'. Moller, in a paj)er of the utmost im- 
portance, has shown that the llussian marine beds as well as those of other countries 
belongc'd to very ditferent geological horizons, — as dih'en'ut, for instance, as the 
several sub-divisions of the trias in Southern Europe. While, then, the first of the 
two views indicated tended to contract the ditferent shapes of Brachiopod shells as far 
as possible into one species, as of not very much dilfering geological age, the 
other taki's the very ditferent geological age of the ditferent shapes also into considera- 
tion, and must thus arrive at a much closer distinction of the species than would other- 
wise bo the case. I am in this latter position, and must break up the developmental 
Unes of forms, which ha^ call been contracted into one species by Koninck and 
Davidson, into the several composing members ; thus T shall frecjuenlly have to 
apply otlu'r names to the Salt-range species than those given by Mr. Davidson. 
In most cases what is a specie's for Mr. Davidson is a grou]) of foi'ins for nu', 
but as I aluays employ the name of the group as heading, it will not bi' difficult 
for those who may not agree with my views to redue(' them to the opinions of 
Mr. Davidson. 

'J'he grouping of the species of Product ns has bc'cn ev^'cuted in the most ad- 
mirable mauTU'r by Mens, de Koninck, and in all cases it is most easy to distribute 
the Salt-range forms into Koninck’s grou|)s. Only one of Koninck’s groups or 
sub-divisions i should lik<' to split up into two, namely, that of the “ Slriati” which 
com])rises regular forms like Prod corn, Orb., and Prod, giganteus. Mart., as well as 
the verj irregular Vi'od. str/rifus, Fisch. Now this latter 1 should like to remove 
from the group and introduce the designations of Liueuti" for the regular forms 
and “ Irrcgutares ” for Prod, stria! us and allies. 

If we now go through the ditferent s])ecies of Product us occurring in the Salt- 
range, according to the sub-divisions to wdiich tlu'y belong, we must begin with tho 
LiticuU which includes Prod. cova. As it seems to nu', very ditferent things 
have be('n considered as belongiTig to this speeie.s. On a first view, wo can dis- 
tinguish two larg(' grou])s among the forms that nr(' g('nerally calh'd Vrod. coru : 
oru' group u ith a median imprc's.sion on th(' visceral part of the ventral valve, tin? 
grou]) of Prod. ncJJ'cdicri, Vern., and another group w khout such an im])ression, 
that of Prod, cora proper. Each of tlu'sc groups, however, can again be sub-divided, 
as it a 2 )pears to me, into several mutations according to the geological age of the 

11 
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different forms. That the two groups must be considered as distinct has been recog- 
nised already by M’Coy and Moller; and notably the latter has not introduced 
Prod, nejfedievi among the synonyms of his Prod. cora. 

In the group of Prod, neffedievi^ the geologically oldest shape which apparently 
occxirs iu the mountain -limestone proper is the typical form which iias been 
figured so excellently by Verneuil (Oeol. of Russia, Vol. II, pi. 18, fig- 11) and 
Koninek (Monogr. d. gen. Prod, ct Chon., pi. 5, fig. 2 d. e.). This species is charac- 
terised by the general absence of s])ines on the surface of the ventral valv<', except 
along the hinge-line, where apparently two rows of small spines are generally de- 
A'^eloped. It se(‘nis that this form is almost entirely restricted to eastern districts, and 
is, if not entirely absent, yet very rare in Western Europe. In the upper carbonifer- 
ous limestone of Russia, chi('fly at Mjatehkowa near Moscow, another shape occurs, 
w'hich has been excellently figured by Trautschold (Mjatehkowa, pi. 5, fig. 1). In 
this shape scattered spines arc geneinlly developed on the surface of the ventral 
valve, and the hinge- line also bears one or two rows of little spines. This same form 
occurs iii great numbers in the Salt-range. It bears, like Ihe Russian shell, scattered 
spines on the ventral valve and sjiines along the hinge-line. I distinguish this form 
under the name of Prod, lineal it W. 

The other group of forms, of which Prod, cora. Orb., forms part, has in gene- 
ral a more uestcrly distrilmtion than the pret*eding one. The geologically oldest 
shape of that grouj) is Prod, eorrugalm, M’Coy, from the mountain-limestone of 
J'higland and Relgium. Most authors ha\e united this species with Prod, cora, but 
I think it must b(' kept separate, as in this s])eeiesby far the majority of specimens 
is uithout scattered spines on tli(> surface of the ventral vahe, and oidy in certain 
rare variations do such spines oeeiir. This shape has been excellently figured by 
Davidson (]\lon. Brit. Carl). Braeh., id. r.G, fig. 4, and pi. 42, fig. 9) and Koiiinck 
(Mon. gen. I’rod. et Chon. ])1. o, tig. 2 a. h. c.). The hinge-margin is in this form always 
provided wdth numerous spines. In the coal-n)easur(‘s of North and South America, 
another form occurs, in w'hioh the scattered spines on the ventral valve an' never 
ab.sent, and in whieh they occur often in gre.at number.s. This latter form only, I 
think, must be coii.sidtTcd as re/)resenting the true Prod, cora. Orb. Tlie species has 
been found also iu the Salt-range, but it is very rare there. In Americ.a, this 
species is generally y noted under the name of Prod, pratteniauiis, Norw. and 
Pratt. 

The second of Mons. d(‘ Koninck’s sub-divisions, of which species occur in the 
Salt-range, is that of the Semirelieidati, and it must be remarked that the greatest 
number of individuals of the genus is furnished by this sub-division. Mr. Davidson 
has deseidbed two species belonging to it, — Prod, semireticulatus. Mart., and 
Prod, contains, 8ow. With regard to the first of these two species, I must be 
somcw'hat doubtful whether Mr. Davidson had really the Prod, seniireticulatns 
from the Salt-range befen’o him, when quoting this species, as Prod, semireti- 
culatus is so very rare there that only a single very hadly preserved specimen of the 
sj)ecies has been obtained up to the present. It is on the other hand probable that 
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Mr. Davidson has included other forms, which are far more common, hut which, 
according to my views, should be scpai’ated from Martin's species, and which I 
shall describe further on under the name of Productus spiralis, W. Another allied, 
form will be described as Prodticfus aratus, W. I am in a very similar position 
with regard to Prorf. cos<a<j<«, Sow. The European species is always rather small, 
not very coarsely ribbed ; the most striking character, however, consisting in tv'o 
thick ribs, which cover the wings of the ventral valve. These ribs, with tlic strong 
spines on them, arc present in nearly all the specimens, and among a good set of 
this species contained in the lIof-]\rincralien-Cabinet at Vienna, there is not 
a single specimen without those ribs. The European specimens without tluj 
thick lateral folds must be considered as exceptions, which must bo traced probably 
from other sources and might perhaps best be considerd as bastard forms between 
Prod, oostatus and Prod, semireticulatm. In the Indian shell, which has been 
identified by Mr. Davidson with Prod, costatm, these thick lateral folds are never 
present, and the shell is altogether of a larger and clumsier shape than Prod, 
costatm. I shall call the Indan form Prod, indiens, W, At the side of this species 
another occurs with somewhat finer ribs, which will bear the name of Prod, sub- 
costatus, W., and a third with a nearly smooth shell, which will bo described under 
the name of Prod, vishnu, W. 

With these two groups of forms the species of the Semirelictdati occui*ring 
in the Salt-range arc not yet at an end. There is still a very elegant little 
Productus, which I consider as nearly related to Prod, porllooldnnus, Norw. and 
Pratten. T'his latter species has boon considered by many writers as a synonym only 
of Prod, costatus, but I think it is distinct by its more equal ribs, deeper and 
sharper median sinus, and smaller size. In all those characters the Indian shell 
agrees with this American s|)eeies, but it is yet smaller, the ribs are liner and higher, 
and thus I must distinguish it under a new name, whi<;h will be Prod.gratiosns, 
W. It might perhaps be compared also to Prod, yrijjitliianiis, Kon. 

The third sub-division of Mons. de Koninck, the Spinosi, is but very sparingly 
repesontod in the Salt-range. I can place only a single species in this sub-division, 
and this is rather nearly related to Prod, muricatus, Phill., and will bear the name of 
Prod, aspcrulus, W. 

The PimhriatV occur again in rather largo numb('rs in the Salt- range, and 
the most important group among them is the group of Prod, humholdli. Orb. 
This latter species itself is rather rare in the Salt-range ; so much the more common, 
however, is another sjieeies, which is very nearly related to the i)reecding one, but 
distinguished by a coarser granulation, and which will receive- the name of Prod, 
abicld, W. Other species belonging to the group, but of less imi)ortanee, are Pt'od. 
serialis, W., Sind Prod. ct/lindricHs.W. The grouj) of Prod, pustulosus, Phill., is 
represented by Prod, hhaleusis. W. Lastly, an isolated species, belonging to the 
sub-division, is Prod, purdoni, Dav. 

The '^Eorridi ” arc but very little develoj)ed, whilst the “ Gaperaii ” are entirely 
absent. Of the llorridi there exists a little spicces, which is very nearly related to 
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Prod, (joinitziavasr^ Kon., but wliiHi yot cannot be identillocl with that species. 
It nill l)(\‘ir the nauu' of Prod, opuittia, AV. Another sj)eei('s, also probably boloni^- 
iiifi; to the ITorridi^ appears to bear rather a close likeness io Prod. Iciangatenslff, 
Jvays, from llie n])])('r-carljo]iirerous ])ecls of Lo-Pini? in China. Nevc'rtludess I 
rniinot idriiiity the two forms on account of a somenhat dilhTcnt sculpture and a 
(lifl'cjvui devr]opn)cni of the wuigs in the Indian shelf nud thus this latter will hare 
to fake a new Jiame, and I shall call it Prod, tumhius^ AF. 

Lastly, the section /rrc/////on\v consists only of shells more or less nearly 
ndated to Prod, atrialn.^, Fiseh. I know that I shall me(‘t with the approval of l)ut 
A('ry few men of seieiiee, wlum I distribute the forms which are sjeiierally considered 
as (‘omposimj^ the spc'cicvs Prod, striatus, into s(3veral speeitic groups; and yet I can- 
not but ])roce(‘d in the manner indicated. The shells wdiich have been descrilx'd 
from the Salt-range und(T the name of Prod, alriuins are, to mo, distinguishabh' 
li*om the Euroj)(‘an sludl which bc^ars this name, and I must express this distinctness 
in th(' name. TIkto are two I'orms of the grou]) of Prod, sirialus in the Salt-rang(‘. 
Th(‘ one has large but d(‘pr(\ss('d wings, so that these latter do not extcnul 
a|)|)r()\imat(dy in the plam* of the valve, but are bent dowm forming one plane with 
th(' lal(‘ral descending parts of the apex. This species I shall call Prod. confi>reHsus^ 
AV. Th(' other form is not accidentally but really without wings, and has no hinge- 
liiH' at all ; 1 shall call it Prod. wytHotdes, AA^ 

AA"i(h th('s(' latter two species the numlxw occurring in the Salt-range is at 
an end. 

Jt will b(‘ necessary, in oi‘d(‘r to m.ake a general view’^ of tb(\s(‘ s(*attered notices 
oT th(‘ affinities of the Salt-range s])(»ei('s nu)r<‘ easy, to give a classilied list of these 
forms. J have accordingly drawn up tin* following scln'ine : — 

1. — Seel ion LiNEATI. 

a. — (iionp (>r I'kodi ctcs vki hu)I 1 VI, A\ ru. 

1. — Prod. Inituiliifij W. 

b. — Cl roup of CKoniicTus C 0 KRi](iA'i us, JVrCoy. 

2. — Ptod. com, Orb. 

11. — Section SEAlIKEIICUrAll. 

c — (lioup of PiioDicius .sEMiifLi’ieui.M US, Mart. 

t7. — Prod. f>nniictirnlofnSy Muii. 

4 . — ,, .sjjuuhn, W. 

i).— ,, a/ (dm, AV. 

d — (jioin) of Phoductus costatus, S(»w. 

(). — Prod. HnbtumtatHS, W. 

7. — ,, irtdirnH^ AV. 

8. — ,, AV. 

e . — (jionpof PitODurTiis roK'i lockianu.s, Noiw. and Pratt. 

9. — Prod, grationuf^, \V. 
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III. — Sootion SpfNOSi. • 

j\ — (jl-OUj) oE PllODVCTlJs MruicviLs, PhilL 
1(), — F^'od. aspcrnl/fts, AV. 

IV. — Section FniaiMATi. 

— Group ol PuomiCTUS ihimboldti, Orb. 

11 — Vto(L hum ha! (It Orb. 
tl,— „ ubulu, \V. 
lo ^ — ,, S(*na/fs, VV. 

1 J . — ,, c^bndncuHj W. 

//. — Gioup of Pkoducus risniLosrs, Plrll. 
i«J>, — Ptod, bhahust^y W. 

7, — IsoLATLD f^peeie*^. 

lil — Pnnt. pindoniy Davids. 

V.— Sect ion IIOKKTDT. 

k . — (Iniii]) of PitoDi ('Ills <11 rviTZtANi's, Kon. 

17 . — /■’iW ojntuha, W. 

/. — (iioiip of PliODlK'rUS KIANi.SIENSlS, Ku} R. 

Z"?. — I'loil. lumidus, \V. 

^'^I — Section iRiiKori.AUKS, 

m . — Ciroiijt of I’lionrc'iis sikia’ius, FIrcIi. 

I'K — Pxk). cvmpiesmn, \V. 

20 . — ,, nii/(itohl<x, \V. 

To many it tvill appear v(Ty stranni* that in this loii^ list only a single s])eci('s 
is quoted uliieh occurs also in Europe, and among flic tvholc there are only foui‘, 
which hav(‘ hetm (h'scrilicd ])r(>viously. This rcsidt dill'ers wididy from what one is 
wont to see among the FruduHi. In tlic Producti u\or(^ than in any other group of 
the Jlrachiopoda transitional shap<‘s between tin* several forms occur, and the species 
are generally taken as having a wider range than those of other groups, tludr varia- 
bility h(‘ing extreme. It will he understood that I cannot here go into details with 
n'gard to tin* European sjiecies, though as to them also opinions have been uth'n'd, 
for instanee by B('yrieh, that IMcsrs. Koninck and Davidson had goiuj too far in 
uniting dilTercut shapes into one species; hut with regard to the Indian forms 
1 must ke(*p things more apart than has getierally he(*n done in lilurope. Tin* 
circumstance that we were so very long (mtindy in the dark as to the gmieral 
classification of the carhoniterous rocks is due in great measure to the very insufli- 
cient distinctioii made among the spi'cies of Brachiopoda; and if a satisfactory 
discrimination of tin* several mariiu' carhonifei’ous beds is ever aceomplished, it will 
certaiidy he found that ditferent shajies are also restrict'd, to dilfcrc'ut hc'ds. The 
transitional forms that no doubt exist are jiartly dm* to the development in time 
of the different species, although partly also no doubt to hybridity, as I have 
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indicated already dn describing the TerebratuthitP. The hyhridity will the more 
fre(juently occur as the dilferent forms are more nearly related. It seems, however, 
not practical to lay too great stress on such intermediate forms, but rather the 
contrary. We will then only arrive at a right understanding of the historical 
development of the dilferent sha})eH, by fixing strictly tho more constant and 
frequently oceurrijig forms by separate names, rather than by mingling up diflerent 
things only for the rcMson that here and there transitional forms can be observed. 
Stai'ting from such considerations, I have thus arrived at founding so many new 
species on the one lumd, and on their distinction from the related European forms 
on tho other. The reason why all these forms can be distinguished specifically from 
all the s})ocies that have been described up to the present by other authors, rests 
probably on two circumstanees — first, that the great mass of described Pror/we// 
came from truly earbonifi'rous bods, be it from tho mountain-limestone or from the 
coal-measures ; and second, that tho Salt-range beds have for the greater part an 
ago different from hot h. 

The geological distribution of the Salt-range species is very variable ; some of 
them arc restricted to a single b(‘d, others again extend through the whole Produe- 
tus-limcstone formation. 1 think it u ill be best to give here a list of tho spech's 
with the horisons in which th(‘y occur. In this list, Low.=Lower Produetus- 
limestonc, Midd,— Middh' Produetus-liinestom', and Uiip.=Uppcr Pioduetus-lime- 
stone; Ceph. bed, signifies the Cepbalo]»oda-bed of the Upper Productus-limestom*. 
Thus the distribution of the several sjieeies is as follows : — 

1. Proil. lini’atus, AV., Midd. .nid U|>|)., c'jinir.ou. 


2. 

y) 

Cora, Orb., Low. Midd. and U|)|) , rare 

3 . 

>) 

semh eiiculaivsy Mari., Low., very ran* 

4. 

yy 

sjnralhy W., Low., comraon. 

5. 

yy 

auitusy W., Ceph. bed, rare. 

(i. 

yy 

subcodahif!, "W., Midd. and Upp., ran*. 

7. 

yy 

indicusy W., Midd. and Upp., very eoimnon. 

8. 

yy 

tushnu^ W., Miild., very rare. 

9. 

yy 

graiiosHs, W., Midd., common ; Up])., rare. 

10. 

yy 

aspprnliiSy W., Midd., rare ; Upp., eommon. 

11. 

yy 

himholdtiy Orb., Midd., rare. 

12. 

yy 

ahichi, W., Midd. and Upp., eommon. 

13. 

yy 

serialiSy W., Ceph. bed, rare. 

14. 

yy 

cglindricuSy W., Ceph. bed, rather rare. 

15. 

yy 

bhalensisy W., Low., rare. 

IG. 

yy 

purdoniy Davids., U])j)., not rare. 

17. 

yy 

opunticiy W., (Vph, bed, rare. 

18 . 

yy 

iumidusy W., Midd., rather eommon ; Upp., rare. 

19. 

yy 

comprcsiiiiSy W., Midd., not rare. 

20. 

yy 

7npliloideSy W., Ceph. bed, very ran*. 


It appears from this list that tho chief mass of species of Productus occurs in 
the middle Productus-limestone ; that the lower Prod uutus-limes tone is not very rich 



PRODUCTUS-LIMESTONE.— BEACUIOPODA. 


073 


in species, but that those that occur are nearly all peculiar; and'that in the upper 
Productus-limostone the Oephalopodx-hed has the greatest number of peculiar 
species. 


1 — SLcrroN : LINEATI. 

a.— Group op PIWDU.TUS NEFVEDIKri, Vern. 

1. Puonuci’us LINEA.IUS, Waugcn, 11 sp., PI. LXVT, tigs. 1, 2, PI. LXVTI, fig. 3. 

(Oib ) I)a\i<lsoii, Quait Otol Sot , Lonil , Vol XVIII, i» bl 

18(>.b jP/ot/wt ///s (( )il) , Dtiv his.) Koiiiikk foss |hUo 7 tie riihlo, p 

187() Ptoiuttus torn, (Oil)) Ti lutst hold Du Kalkhiui he von Mjalstl»Ko\v.i. II.)>.i<;e 5d pi. V, fij; 1, (S^n 
(.\( lim ) 

The g('ncral oiitlmc of this sjxvies is mostly elongalc'ly oval, longer lhan il is 
wide, with a stroni’ly piomiiient and l)ent-oAer apieal n'l^ion. The dorsal valve is 
not \ery dc'eply f*oneaAe. The seuljdure (*onsists of fine radiating slri:e, which an* 
intcrrui)ted from time to time by not \ery strong (*r('ct spin(*s. 



21 Prociuilus W , n. sp a h c, silwilitd Hptiinoji fiom Musalvho>l — a doisal \ Jilvt , i?>t« iioi \ lew 

/;. vitwol th( i iidni il ]>io( ( ss uid hiii^t-lmt fioni Iht ouiti oi doivil suh , r vfotnl vahi of tin snot spumon 
inteinil viow, all iialm il si/( , d ( u Inuil vu w oi i bptuiiHii lium the loiti htiuttu Vuitlui and IJdoCli, to show 
the spines alotijjf the hing»-liiu natinal si/e 

The \oiitral valve is very strongly inllated, and it is equally strongly vaulted 
in both directions. Only, towards tin* ends of the hingelinc it is somewhat ilatten- 
cd, thus forming little spread-out wings. The hingcline is long and straiglit ; hut in 
most cas(\s it is not quite so long as tin* greatest hreadt h of the sliell. Tlic pointed and 
very strongly enrolled apex distinctly bends down over it. Not far from the iqx'x, 
a broad distinct flattening, or impression, ajiyiears on tlie very prominent median 
part of tile ventral valve, and extends as far as the visceral part ; lower down, how- 
ever, it disappears again entirely. Tin* sculpture consists of numerous flue radiat- 
ing stria*, which remain of very equal thickness for their w'hole extent, and augment 
at intervals by intercalation of now ones. TIuti* are, very regufarly, 7 or 8 stria* w ithin 
the space of 6 mm. The stria* are interrupted at intervals by the bases of strong erect 
spines, in which generally three or four striae unite, and which thus cause locally a 
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.sfrong deviation or the otherwise straightlj descending striae. Those s])ines arcin’e- 
gularly distributed over tJie medi.an part of the ralve and are ratlier variable in number, 
, hut never very profusely developed. Along the hingeline one or two rows of smaller 
s]»ines, veiy irregular in number, are present. The wings are ornamented with strong 
eoncentrie folds, which are almost entirely restricted to (hem or only ascend for 
a very short distanec the lateral parts of the median shell portion. The margins of 
the valve, if entirely j)reserved — though this is only rarely the case— ai'c not in one 
plane, but have the lateral parts descending and expanding considerably below the 
level of the hinge-line, in the same manner as has been described by Trautschold 
from Moscow s2)ccimcns. 

The dorsal valve is flatly concave in the visceral region, and, when entirely 
preserved, somewhat geniculatcd towards the margins. It is most regularly hollow- 
ed out in the vicinity of the apex, while the wings arc rather flatly spread out. 
LoM'cr down a very distinct median fold is developed, which is limited on both 
sides by elongated, d(!cply excavated spaces. The geniculatcd part of the valve is 
again regulaidy concave. This valve is also ornamented with a very regular fine 
radial striation, which is, however, rather indistinct on the wings. The strife arc 
of the same breadth as on the other valve, augment also by intercalation, but 
are not intf'rrupted by sjane-bases, spines being entirely absent in this valve. In- 
stead, a distinct concentric sculpture is developed. This commences on the wings 
with strong descending folds, wliich art*, however, separated from the hingeline by 
a smooth excavated space. Of these folds, there are about eight present on each 
side. They bend round, following a])])roximatcly the contour of the shell-margin, 
and unite with the folds of the other side. 

The interior characters of the shell are pretty completely known to mo. In 
•the ventral valve the muscular impre.ssions are of quite an extraordinary size. The 
four adductor impressions, as well as the divaricators, arc (dearly distinguishable. Of 
the adductors, two large d('udrilic impressions are situated not far from the apex 
on both sides of the middle line of the valve, and two quite small ones can be observed 
at the base of the former and somewhat betAveen them. They arc not dendritic. 
I’he divaricator impressions arc outside the adductors and somewhat lower down, 
'fhey are very lai*gc, of a somewhat broadly reiiiform shape and strongly striated 
vertically. The, remaining space of the visceral part of the valve, below the muscu- 
lar impressions, shows shallow radifiting furrows wdiich sometimes bifurcate : these 
might pcrhajfs bo explained as impressions of the vascular system. 

The dorsal valve is less exactly known to me- in its internal characters than 
the other one, as the space outside the brachial ridges is broken away in the speci- 
men 1 have for observation, and thus nothing is known to me of possibly occur- 
ring vascular impressions, &c. The cardinal process of this valve is comparatively 
small and little ])rominent. It is deeply tripartite, the median part being largest, 
rectangular in shape, and bearing a deep groove on its interior face. The process is 
sujfportcd by a thick callous shelly mass, which forms the upper end of the valve, 
and is continued along the hinge-margin as thick rounded ridges. Also in the 
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direction of the middle line of the yalvo it forms sometimes a thuik broadly rounded 
ridge, which then forms more or less the continuation of the cardinal process. Out 
of this ridge lower down a high and sharp median septum is produced, extend- 
ing for about two-thirds of the length of the viscu'ral part of the valve. Where 
the thick ridge, above mentioned, is absent, the cardinal process is separated from 
the median septum by an elongated smooth space. The muscular imjjressions, 
which are broad but not very long, commence about where the median septum 
begins. The two pairs of adductor impressions cannot well bo distinguishc*d, all 
forming one large dendritic mass ; it seems, however, that an obliquely striated inner 
part of the impression belongs to the inner pair, whilst an irregularly dendritic 
larger outer part may be considered as being produced by the out(!r j)air. The 
brachial ridges originate at the base between the two pairs of muscular impressions, 
Tliey first extend outward, slightly ascending, then suddenly bend down and 
extend in this way, direct'd slightly outward, for a rather long distance, and at last 
they turn again inward and ui)ward, and t(5rininato far distant from each other and 
from the termination of the median septum. Tlie tliorns, which generally ornament 
the inside of the Froductus sliells, seem to be absent in thi8si)ecie8. 

The species varies to a certain extent, inasmuch as the general outline is 
sometimes narrowly elongated, sometimes broadly oval. This variation is (diiefly 
drie to two circumstances. Eirst, it depends u])on tlu! more or less strong develop- 
ment of the wings, which are sometimes ratlujr large and strongly projecting, while 
they arc very small in other cases ; and second, from the more or hsss entire preserva- 
tion of the “ trail,” as it as been called,— that is, the part of the shell which is beyond 
the visceral portion and where the two valves run parallel and n(>arly touch each 
other. Another point of variation is in the spines, which are situated alom- the 
hingeline. These, are somelimes numerous (10 to 12 on each side of the apex') and 
then arranged in two irn'gular rows, sometimes they are scarce? or seem to be even 
entirely absent. It must, howov(‘r, b(? remarked that these? s])in(‘8 arc v('ry easily 
lost by the process of fossilisation, a circumstance which is not the ease with the 
spines scatfered over the surface of the veniral valve. 

It is barely possible to give exact measurememts of this species of Prodnctus 
as the dimensions vary exce(‘diugly Avith the mode of preservation of the several 
specimens, and thus exact measurements are of no us(? for com])arison. The largest 
specimen known to mo is 70 mm. in l(?ngth and 07 mm. in breadth ; its thickness is 
63mm. Average-sized specim<ms have generally 00 mm. in length and 48 to 55 mm 
in breadth. The api<?al angle varies between 85 and 105 degrees. The distance of 
the two valves in the visceral region is about 30 to 35 mm. 

Locality and geological posiUou. —The present species is rather common in 
certain beds of the Productus-limcstone, It commences already in the lower divi- 
sion of the formation, but is very rare there, A single specimen was d(?tocted 
by Dr. Oldham at Chidru in a yellowish-grey sandstone rather low in the series 
In the middle division the species has its chief development. It has been found 
in these beds by all who have visited the Salt-range, and is preserved in the 
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collections from the following localities: E. of Katwdhi (2 sp.), N. of the same 
place (1 sp.) ; Khura (4 sp.) ; Khura top beds of the middle division (1 sp.) ; 
Khund GhA,t (7 sp.) ; Morah (4 sp.) ; Virgal (2 sp.) ; Vurcha (3 sp.) ; road from 
Vurcha to Uchdli (7 sp.) ; Musakhcyl (2 sp.) ; Chidru (3 sp.) ; Kdfirkot (6 sp.), 
Kafirkot North (2 sp.) ; i’aniala clilTs Shekh Budin (2 sp.). 

In tlie upper division of th(! Productus-limostone the species is somewhat 
rare. It has been found in these beds by Mr. Wynne at Katwahi (2 sj).) and at 
Khund Ghat (1 sp.) ; and by me on the road between Katwdhi and Shahpur 
(2 sp.), at Jabi in the Gcphalopoda-hai. (2 sp.), and somewhat lower down (1 sp.), 
at Chidru in the Cephalopoda-hadi (1 sp.), and in the section west of Khura, at 
the base of the upj)er division. 

Itemarlca . — The occurrence of this species in India is of very high geological 
interest. As to the identity of the Indian shells with the European one that has 
been figured by Trautsehold, there can, I think, be no manner of doubt. It needs 
only a comparison of the figures given by me with Trautschold’s drandugs, to 
become convinced of the matter. ‘Another question is its distinction from Prod. 
Cora, Orb., as the.so forms are called generally, or from Prod.neffcdievi, Vern., more 
cs 2 )ceially. 1 have already .stated in the introduction to the genus that, according 
to my views, the shells which are generally called Prod, cora should be divided 
into two scries of forms, one with a median sinus in the visceral region and 
another without such a sinus. Both of these scries have representatives already 
in the mountain-limestone proper, but these geologically older shells are generally 
devoid of scattered spines on th(*ir shell surface, whilst th<*y bear spines along the 
hingeline. The absence of spines on the surface of the shell is certainly not entirely 
due to the preservation of the shell, as has been suggested for Prod, nejfedievi^ 
by Mens, dc Koninck, or else the spines along the hingeline would also be absent. 
The nearly entire absence of surface-spines is certainly a specific character, and 
thus the forms with a sinus (Pm^. nrjfedcm, Vern.) as w’cll as those without it 
{Prod, corrugatm, M’Coy) must bo considered as (ionstituting separate sja'cies. 

In the uj)pcr-carboniferous beds, the upper-carboniferous limestone of Russia, 
the coal-measures of America, &c., forms with surface-spines occur exclusively. 
Of shells with a sinus two varieties occur. One of them is that described hero 
under the name of Prod. Uneatm, W. It is characterised by an elongated general 
outline, scattered surface spines of varying number, and strong concentric folds on 
the wings. Another form has been described from the coal-measures of western 
North America by Meek under the name of Prod. mulUstriatm. It is distinct 
from Prod, linealus, by a more transverse general outline, a deeper sinus and the 
absence of concentric folds on the wings. Very nearly related to this Amen'can 
shell arc Prod, impressua, Toul., and Prod, weyprecliti , I'oul., from permo-carboni- 
ferous beds of Spitzbergon. Our Prod, lineatua can be distinguished from these 
by the same characters by which it difl’ers also from Prod, multiairiatua. Meek. 

The forms without a sinus constitute Prod, cora, and allied species. 

The vertical geological distribution of the several forms is rather large. 
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Tho forms "without surface-spines seem to go through all the different sub-divisions 
of the lower-earbonifcrous, whilst the forms with surface-spines arc scattered 
through the whole of the u})per division of tho carboniferous formation, without ■ 
its being possible to distinguish speeiflcally between tho forms collected at different 
horizons. It is a feature which will yet often occur to us in tho description of 
the species belonging to the genus Productm, that tho species of this genus have a 
more extensive vertical geological distribution, and that they are not so apt for the 
characterisation of more minute geological horizons as of larger divisions. Por 
this latter purpose they arc often of the utmost value. 

h. Group op PEOBUCTVS COEBVOATUS, M’Coy. 

2. Productus CORA, Orhigny. PI. LXVI, fig. 3 ; PI. LXVII, figs. 1, 2. 

1842. Productus cora^ D* Orbigny ; Voyage dana rAmerique Mdridionalo, tome III, 4mo partio ; Paldontologie, 
p. 66, pi. V, figs. 8-9. 

1862. Prod at tus cora, (Orb ) Owen : Geol. Hep. on WiKeonsin, Iowa and Minnesola, pp. 109 and 1H6, pi. 6, fig. 1, 

1852. Productus semireticulatus^ (Mart.) Hall : Stansbury's Rep. Salt Lake Exp., p. 411, pi. 111, figs. 3-6. 

1864. Productus pratteniauusy Norw. and Pratten : Journ. Acad. Nat. Sci. PhiUdolphia, 2 sorios, Vol. Ill, 
p. 17, pi. I, fig. 10. 

1866. Productus aequtcosiatuSy Shumard : Geological Report, Missonri, p. 201, pi. 0, fig. 10. 

1858. Productus coray (Oib.) Marcou : Geology of North America, }). 45, pi. VI, fig. 4. 

180(1. Prodfuctus Jkmingiy (Sow.) Geinitz: Carbon, u. Dyas in NebniHca, p. 62, pi. TV, figs. 1, 2, 3, 4. 

1871. productus praffenianusy (Norw.) Meek and Hayden: Final Report on Nebraska, p. 103, pi. II, fig, 6; 
pi. V, fig. 13; pi. VIII, fig. 10. 

1874. Productus coroy (Orb.) Derby: On the Carboniferous Brachiopoda of Itaituba, Bull. Cornell Univ., Vol. 

I, No. 2, p. 49, pi. II, fig. 17 ; pi. VI. figs. 17. 

1876. (Norw.) White : Wheeler’s Geogr. and Geol. Expl. west of the 100th Meri- 
dian, Vol. IV, pi. I; pi. VII, fig. 1. 

1877. Prod, prattenianusy (Norw.) Meek: King’s Geol. Expl, of tho 40th Parallel, Vol. IV, p. 72, 

pi. VI 1. fig. 7. 

The general outline of this species is elongatcly to transversely oval. The 
ventral valve is moderately convex, with a not very strongly prominent apical 
region. The dorsal valve is not very deeply concave, goniculated. The sculpture 
consists of a fine radial striation, with tolerably numerous scattered spines on the 
surface of tho ventral valve. 

The curve of the ventral valve is rather different in different spociraons. 
In some the- apical region is somewliat flattened in tho longitudinal direction, 
whilst it is regularly vaulted in others. In the trjinsverse direction the curve 
is everywhere regular. The lateral parts along the liingclino are flattened and 
form rather largely spread-out wings, which are however rarely entirely pre- 
served. The hingeline is as long or slightly shorter than the greatest breadth 
of tho shell. The apex is nearly always strongly enrolled, slightly prominent, 
pointed, and generally overhangs tho hiugelino a little. The wings are flatly 
spread out, and hoar not very strongly developed concentric folds or wrinkles, 
of which there are about four or five on each wing. When the valve is entirely 
preserved, it possesses a well-developed trail, whicdi is in some cases spread out all 
round tho shell, but which mostly does not deviate from the general curve of 
the valve. The gculpture of the valve consists in fine radiating ribs, which are 



’ 678 


SALT-RANGE FOSSILS. 


separated from each other by equally broad interstices. The strife are nearly of 
equal breadth for the ■whole length, and vary in this respect only so far, that there 
, are seven of them within the space of 6 mm. not far from the front margin, while 
there are ten within the same space in the vicinity of the apex. From distance to 
distance this striation is interrupted by the bases of strong erect spines which are 
irregularly disseminated over the surface of this valve. Their number is rather 
large ; I counted 21 such spines on a specimen from Jabi. At the base of these 
spines four to six of the longitudinal striae unite. Along the hinge-margin also 
numerous spines exist Avhich arc, however, smaller than the others. 

The dorsal valve is not very deeply concave in the visceral part, and gcniculated 
where the trail commences. The wings arc large and quite flattened, separated 
from the remainder of the valve by barely perccjftible rounded ridges, which diverge 
from the apex to the lateral parts of the shell. The sculpture of the valve consists 
of radial striae of the same character as those of tho other valve. Of scattered spines, 
or grooves eorres])ouding to tho sjfines of the other valve, nothing can be seen. 
Resides this radial sculjtture there is also a concentric one, consisting of rather 
irregular concentric folds or wrinkles, which arc apparently sometimes in connection 
with .somewhat imbricating or even lamellar strim of growth. 

The internal characters of this species are not known to me. 

The size of the species is moderate ; it seems not to become as large as Troduc- 
tun Uveatm. The visceral part of a full-grown specimen is about S.') mm long, 50 
mm. broad, and 30 mm. thick. TJic distance of the two valves from each other is 
about 23 mm. 

Locality and geological position . — This .species is extremely rare in the Salt- 
range, though it occurs off and on thi’ough the whole vertical extent of the Prodnetus- 
limestone formation. Most numerously 1 found the sp(»cies in a reddish sand- 
stone at the very base of tlu; fossiliferous part of the Productus-lim(!stonc at Xalta 
(bed No. 9 of my note-book). The specimens are mostly very badly preserved, but 
I brought away four, tolerably well prcsei*v(!d and well determinable. In the middle 
division of the Productus-limestone tho species has been detected up to the j)resent 
only trans-Indus; Mr. Wynne brought one specimen from Omarkheyl and one 
specimen from Shekh Budin. The upper division has furnished two specimens at 
Jabi, where they ocjcurrcd in the CephulopodaAwA. 

Remarks . — 1 must at tirst say sonu! words about the name I apj)ly to this 
sj)ccics. The original figure of tho si)oeies, as given by D’Orbigny in his Voyage 
dans I’Americiue M»$ridiouale, cannot possibly be correct. The wings as they are 
draw'n could never occur in any Productm ; tlusy arc represented like the wings of 
a Janira or some such form. If then we consider the figure, we must ignore the 
wings entirely, and notice only the body of the shell in comparing the figure with 
other species. Now Mons. dc Koninck tells us, after inspection of the original 
specimen, that Productm cora is in every respect identical with Productm corru- 
gatus, M’Coy, with the sole exception that the surface is spiny, whereas in the 
European shell it is generally devoid of spines. That Mons. de Kouinck does not 
think this differcnco to be of sufficient im])ortuuce to distinguish specifically between 
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the American and the European forms, does not materially influence the question. 
We know from Mons. de Koninck’s observation, which is not directly contradicted 
by D’Orbigny’s figure, how to interpret that figure, and from such an interpretation 
it devolves necessarily that the form described by American writers generally under 
the name of Froducius praltenianus, Norw., is identical with Prodmtus oora. 
Orb. A further argument in the matter can be drawn from Mr. Derby’s statement, 
that the beds in which Froductus cora at Yarbichambi occurs are to all appearances 
of the age of the coal-mcasurcs. 

Thus the true Froductm cora would be constituted of those forms which have 
been called in North America Froductm pratlenianm, but it would bo entirely 
absent in Europe and the adjacent countries. Of European forms which approach 
very nearly Frod. cora, one must chiefly be m('ntioned, that figured by Moller 
from the upper carboniferous-limestone of the Ural under the name of Frod. 
cora. Orb. (Mining Journal of St. Petersburg, 18G2, p. 179, pi. IX, fig. 3), and 
of which somewhat smaller specimens subsequently received the name of Frod. 
riparim from Trautschold. Though the latter autlior affirms in his description of the 
species that there were no scattered spines on the surface, yet ho draws three spine 
bases on the figure of his original specimen. Tliis Froductus riparim, Trautsch., 
very likely replaces the Froductm cora in the upper-carboniferous beds of Europe, 
and can be distinguished from the latter species by its flat (not enrolled) form, pointed 
and prominent beak, and the median imjircssion far away from the beak, as m 
most specimens ; — such are the characters as far as can be judged from drawings 
and descriptions, no specimens lx*ing at my disposal. 

Less nearly rolatc-d is FroductiM corrugatns, M’Ooy. I have already stated above 
that I consider this species as distinct on account of th(5 gcn(*ral absence of spines 
on the surface, whertias these 8i)ineH are never absent in Prod. cora. Otherwise Frod. 
corr«iraif«s shows the same configuration and Ihe same inflation of the ventral valve. 

A whole group of forms in outward appearance*, having a cerlain similarity to 
Frod. cora has lately been made known by Dr. Stacho from carboniferous beds 
of the Sahara. The chief represonhitive of this group is Prod, ufricanm, Stache. 
The internal characters of these forms are however so peculiar that it will probably 
prove nccessai*y in time to create a proper genus for their reception. They need 
not then bo compared more particularly with Prod, cora and its allies. 


II.— Section SEMIRETICULA TI. 
c. Group of PBOFUCTUS SEMIEBTICULATUS, Mart. 

3. pRonUCTUS SEMIRETICUL.\TDS, Mart. 


1847. Pr'}ductutt (Mart.) Koninck : Mono^^r. des j^euroB J^ruductus et ChoneteB, p. 83, pi. 

VIII. I ; pi. IX, r«g 1 ; pi. X, fig. 1. 

1862. Produrtus nt nnretinilatus, (Murt.) DavidsoD : Quart. Journ. GpoI. Soc., Loud., Vol XVlII, p. 31. 

1863. Productu9 semirtticulatus, (Mart. Davids.) Koiiinck : Fohs. pul^uz. do i'Inde, p. 38. 
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1863. Produrtu 4 semireileulatus, (Mart.) David-on : Mouogr. o£ BriU Carb. Brach. p. 149. pi XIJII, figs* 
Ml ; pi XLIV, fig8. 1-4. 

1866. (Mart.) Davidson: Quart. Soo., Lond.. Vol XXII, p- 43, pL 

III fig. 12. 

1871. Produrtun semiretioulafus, (Mart.) Quenstedt : Petrefactenkunde Deutsohl Abthlg. I, Vol IT. p. 621, 
pi XXVIII, figs. 29.41. 

1871. Productus semireticulatui, (Mart.) Meek and Hayden: Final report on Nebraska, p. 160, pi. 6, fig. 7. 

1874. Productua semireiirulatus^ (Mai*!.) Derby : Bull Cornell Univ., Vol. I, No. 2, p. 47, pi IV, fig. 8 ; pi. 
VI, fig. 18 ; pi. VIT, figH. 6. 6, 7, 16. 16. 

1877. Produrtus Hemireticulatus, (Mart.) Meek: Clarence King’s Geol Explor. of tho 40th Parallel. Vol 
IV, p. 69, pi. VII, fig, 6. 

1883. Productus semircHculatux^ (Mart.) Kayser: Oborcarbonischo Fauna von Lo-Ping, in Richthofens 
China, Vol. JV, p. 181, pi XXV. fig«. 1-4 and 7. 


I have given here only a few of the quotations which might be given with 
respect to the present species, hut those adduced arc sufldcient to show what I 
mean to understand by the name. 



lig. 22. Productu.^ ftemireticulatus. Mart. PVagniontary hpociinon from the lowest fossiliferous beds above the 
lavendrr-clay of tho Chittawrfii near (lliari ; a, vcniral view; h, dorsal view; c. lateral view; all natural size. 

There is a single very haclly j)rcsorved specimen in the Salt-range collection 
that may possibly be united with Martin’s species. It is semi reticulate in its 
apical r(‘gion, and bears on the frontal and lateral parts of the ventral valve about 
50 narrow sharp radiating ribs. On these ribs thin erect spines arc disseminated ; 
they arc chiefly numerous in tlio de 2 )rcssions by which tho wings are marked off 
from the body of the sludl. Tho miuliau sinus is rather deep and narrow, but the 
general form of the specimen is a good deal altered by pressure, and thus the general 
features of the relief caiinot he much relied upon. 

To give a more accurate description of the s})ecimcn seems not advisable, as it 
is too badly preserved. The subjoined woodcut gives a suflicient clear idea of its 
features. 

Locality and geological position . — 1 should not have mentioned this specimen, 
but that its geological position is peculiar, and that it would from this circum- 
8tanc(5 he of more than common interest. The spt*cimcn was collected by myself in 
the Chittawan near Gliari, in blackish sandstones forming the very lowest fossilifer- 
ous beds of the Productus-limestone above the lavender-clays. Thus the species 
oc(!ur8 very rarely in tho lowest fossiiforous beds, and is entirely absent in all the 
other beds of the Salt-range. 

Remarks. — Prod, semireticulatus is one of the most characteristic carboniferous 
species, and is not restricted to a single bed or country, but extends vertically 
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from the lowest beds of the mountain-limestone up to the transition beds between 
permian and carboniferous, and horizontally it is spread over the whole world. So 
much the more it is surprising to find so much difficulty ‘in the endeavour to detect ^ 
the true Prod, temireticulatua among the fossils of the Productus-limestone. 

It follows from the quotations at the head of the description of this 
species that I take it in the broadest sense, so that all the forms with numerous 
narrow radiating ribs fall within its scope. In this sense the specimen hero de- 
scribed must receive the name of Prod, semireticulatua, Mart.; it is decidedly 
distinct from all the other ‘ semircticulate ’ Produefi occurring in the Salt-range 
by its sharp narrow ribs, which amount to the number of 50. It is true this 
number is not identical with that occurring in typical specimens, but there 
occur also in Europe varieties having less numerous ribs than the typical form, and 
which yet cannot bo kept separate from the latter. The Indiiin specimen resembles 
extremely closely the specimens from Vis(^, figured by Quensledt (Potrefactenk. 
Deutsehl., Brach., pi. 58, fig. 38) under the name of Prod. 8ulcatna, but which 
probably must yet be united with Prod. sntiirAiculalus on account of the absence 
of the thick, lateral, spine- bearing ribs, characteristic ol the true Prod, suleatus and 
costalus. Thu8_it seems to be a well-established fact that the s])ecimcn here under 
consideration on tlie one hand very closely agrt'cs with Prod, aemireticulatus, and 
is on the other hand unique among the forms occurring in tlie Salt-range. 

This sporadic occurrence of this well-known (‘xtn'mely characteristic and wide- 
spread carboniferous species just in the lowest fossiliferous beds of the Salt-range is 
of high geological interest. The species is V(Ty common in the carboniferous 
beds of the Himalaya, and it is highly probable that the gr(‘at scarcity of Prod, 
aemireticnlatua in the Salt-range indicates a dilfermice in age of the beds occurring 
there. We have seen from the description of tlu* fanna up to the present that in the 
lower division of the Productus-limestone many forms of penniaji habitus, the 
Slrophaloaio’, Julosteges, &c., arc mixed with truly carboniferous types lik(' P(dirt$- 
laria liueala, &c. ; with tlu'se occur the Pimilitifp, which are entirely restricted to the 
lower division. All these facts, together with the sporadic occurrence' of Prodootm 
semircticulatus, conduct to the conclusion that the homotaxial position of the lower 
division of the Productus-limestone of the Salt-range must be about equal to the 
uppermost beds of the coal-measures of North America. 


4. PnoDUCTUS SPIRALIS, Waagen, n. sp., PI. LXVII, fig. 0: PI. LXVIII, fig. 3 ; 

PI. LXIX, figs. 1, 2, 3. 

It is a rather large species that I distinguish under the above name, the largest 
species of ProduHus occurring in the Salt-range. 

The speeies is most strikingly characterised by its vety strongly inflated and 
enrolled ventral valve, and chiefly by the large, narrow, spiral wings at the ends of 
the hingeline. 
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The ventral valve is very strongly inflated, hut of a very equal curve tlirough* 
out. Longitudinally the curve forms a very regular open s])iral, and ti’ansverscly it 
forms a high arch, which is somewhat impressed on top, and flattened on both 
sides towards the wings. The apex is pointed, little prominent, and overhangs the 
hingelinc hut very little, though it is so strongly enrolled. The hingelinc is straight 
and always oeeu])ies the greatest breadth of the shell. Along the hingeline in 
some speeiniens a very distinct and sharply defined area is devcloj)ed, hut strange to 
say this area is then often provided with thickly strewn, irregularly arrang(“d, short 
sharp spines. The ivings on both ends of the hingelinc are very strongly prominent. 
Th(*y are narrow and spirally enrolled. Tlie visceral part of the valve pi’ojects far 
above the wings, and h('ars a strong sinus in the middle, which commences a short 
distance from the a])ex and extends over the trail down to the front margin. 
The sculpture consists of strong radiating ribs, crossed in the vicinity of the 
apex by a system of concentric plications, which extend for a distance of 48 mm. 
to GO mm. from the apex, measured along the curve. Tlic crossing of these two 
syshmis of sculpture causes a v<'ry lieat reticulation of this part of the shell. The 
radial costae are thick and strongly prominent, hut on the whole rather regular. 
They arc somewhat thicku'r in the middh? of the valve than on the wings. I'lierc are 
four such costto in the niiddh; iu a space of 10 mm., whilst there are five in the 
same sjiacc on the wings. Some of the radial costae disappear hye-and-bye in the 
depth of the median sinus as it becomes narrower and deeper on a])])roaching 
the frontal margin. On the radial ribs large cr(‘ct spines are lrr(*gularly dissem- 
inated. They arc more numerous on the Avings and along the hingelinc than else- 
where. The furrows between tin* ribs arc mueh narrower than the ribs th('mselv(‘s. 

The dorsal valve of the s])eci('s is only partially known to m(!, as it is covered in 
most of the specimens at my disposal by firmly adluTing rock-matter. This valve 
is flatly concave in the visceral portion, b(‘ars a strongly prominent median fold 
towards the front, and is very strongly gcniciilated wluwe tlie trail commenc(!s. The 
wings arc larg(; and strongly excavated. The hingelinc is long and straight, and there 
oft(‘n extends along it a uarroAv but very sharj)1y defined area, which is, however, 
never provided Avith spines. 'I'lio sculj)ture consists u|) to the commoncerneut of the 
trail of a veiy neat reticulation, whi(!h is in every resi»ect the reverse of the 
reticulation of the other vah^o. From this sculpture the wings are exempt; they 
are lu'arly quite smooth or hear only irregular concentric M'rinkles. On the trail 
or g(3uiculated part of the valve, the sculpture consists only of coarse radial costae. 
No erected s])iues have been observed by me on this valve. 

Of the internal characters of this sp<K;ies only those of the dorsal valve are 
known to me. The cardinal process is extremely short and broad. It is trifid at 
its upper extremity, and its lateral branches arc larger than the median one, which 
is broad aud bears a little groove in the middle. From the pro(!Css there extend two 
blunt lateral ridges dowh to the hiugelinc. In the middle the process is joined to 
a broad median elcAration, which changes into a naiTow, little elevated septum where 
it extends between the muscular impressions. These latter are large and dendritic 



PEODUCTUS-LIMESTONE.— BRACniOPODA. 


GS3 


situated in rather deep grooves. The two pairs cannot well be distinguished. The 
brachial ridge^s are very peculiar. They originate about in the middle of the base 
of the muscular impnissions, then ascend along this base up to the outer corner of it, • 
are then suddenly deflected, descend in the direction of the front and form a large 
hook. A returning branch towards the middle lino of the valve cannot be observed. 
The whole internal surface of the valve is covered by irregular asperities, but no 
long thorns seem to exist. 

Tlic measurements are approximate, from a specimen with partly preserved 
“ trail ” from Swds, as follow : — 

Leiijiflli of* tho shell ill a 8traiv:hi lino 71 mm. 

» » along the curve 150 „ 

Length of the hingelino . . ....... 86 „ 

Thickness of tho ventral valve . . . . . . • . 411 „ 

Locality and geological pnnition . — This species is the only true Troducitis 
whiidi occurs somewhat ])l(‘ntifully, in some jilaces even in great numbers, in 
the lower divisions of the rroductus-liraestono. It is, however, difficult to extract 
tliesc largo shells in tolerably avcU jn’cservcd specimens from tlic rock, and thus 
it happened that not very many spcciimins of the sp('cics are presened in tho 
Salt-range collection. Sj)ccimcus of the species were brought by Mr. Wynne 
from tlic Vcnlla springs (3 s]).), from Cliidru (I sp.), from Golawiili (2 sp.), from 
Swas (2 sp.), and trans-Indus from Omarkhcyl (7 sp.). I havi* mys(‘lf collected 
tho species (3 sp.) in tho Chittawiin, in tho coaly sandstones together with Spirifer 
iiiger, and at Amb in the so-call<*d C/mnc/cs-bcd (1 sp.). 

llet/iarks . — The present 8]icci(‘s is no doubt very nearly related to Prod, aemi^ 
reticalatuft. Marl., and it is not quite cerlain whoth(*r the shells quoted by Davidson 
under this lalter name from tho Salt-range, do not rather belong to Prod, spiralis 
than to Martin’s species. 

It is however not difficult to distingui.sh the present form from the true Prod, 
semireticulaius. The most striking distingui.shing characters are the much coarser 
and less numerous radiating ribs, tho beautifully spirally enrolled general outline, 
and tho long narrow wings, which form nearly a spirally enrolled tube. All those 
characters do not occur in Prod, semireticulaius, and I have no doubt that they are 
sufficient to distinguish the pres(mt form Bj)ecirically from Martin’s specie's. To 
these external characters come yet the inbirnal ones, and if we compare tho drawing 
given by Davidson of the interior of the dorsal valve of Prod, semireticulaius with 
my drawing on i’l. LXIX, fig. G, there c.anuot, I think, remain the slightest doubt 
that the two figures represent two diffe'rcnt species. Of the European forms that 
have been described up to the i)rcspnt, tho one figure by Gruuewald (Beitriigc', i)l. 
Ill, fig. 1) from Saraninsk most, nearly agrees with tho slnill here under descrijdion, 
only the radial striation is somewhat finer. 

Of species occurring in other parts of the world, only the South American 
Prod, holiniensis. Orb., shows a certain similarity to the form here under consider- 
ation. It has similarly, long, narrow and spirally enrolled tube-like wings, but it 
differs from the I^pdian shell by its very fine radial striation. 
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6. Peodtjcttjs akatus, Waagen, n. sp., PI. LXXII, figs. 1, 2. 

The chief characters of this species consist in a more or less transversely rect- 
angular general outline, a very shallow and broad sinus in the middle, and very 
broad rounded radiating ribs in the frontal part of the ventral valve. The charac- 
ters of the dorsal valve are not at all known to me. 

The ventral valve is strongly curved and inflated, but its curve is rather irregu- 
hir. The apex is strongly bent in, then comes a somewhat flattened part, which 
extends as far as the reticulate portion of the valve, and then a blunt geniculation 
lakes pla(!e, the remainder of the shell being regularly curved. This is what can be 
observed of the curve in the longitudinal direction. In the transverse direction the 
curve is rather regular, only somewhat depressed in the middle. Laterally the valve 
is somewhat spread out, forming rather large vaulted wings, which are distinctly 
separated from the remainder of the shell. The apex is pointed, little prominent, 
and barely at all overhangs the hingtline. This latter is long and marks always the 
greatest breadth of the shell. Not far from the apex abroad but very shallow 
sinus eommenccs, which extends down to the front. The sculpture of the valve 
consists of two systems of plications which are both rather coarse. The concentric 
plications are restricted to the vicinity of the apex, and extend from there up to a 
distance of 38 to 43 mm. measured along the curve. The radial plications are of very 
unequal thickness on dilferent ])arts of the shell. On the reticulated part, where 
they are crossed by the concentric folds, they are rather thin, not thicker than 
these. Lower down, however, mostly two of the plications unite and form one broad 
rounded fold. Those folds extend all parallel to each other down to the front. 
There are not more than two to three of them vithin the space of 10mm. On these 
radial folds thei’e arc many largo erect spines iiregularly disseminated all over the 
shell ; they are not more numerous on the wings, or in the vicinity of the hinge- 
line than elsewhere. There is no rib more strongly developed which would mark 
off the wings, nor are there more strongly developed or more numerous spines in its 
place. This indicates (dearly that we have to deal here with a form belonging to 
the group of Prodnefus semireticnlatus. 

Though in all the specimens at my disposal the dorsal valve is preserved, yet I 
have not succeeded in cleaning it. I can only say that it is strongly gcnieulated, the 
visceral part extending not much further than the reticulated part of the ventral 
valve. All the remainder belongs in both valves to the “ trail.” 

The internal characters of both valves are unknown to mo. 

The measurements of a specimen arc approximately the following : — 

Lentil) of tlio ventral valvo in a straij^ht line 
„ „ „ „ „ alonp the curve 

Lcnjjtb of the hing^Mino .... 

ThioknesR of the ventral valve . 

Locality and geological position. — This species is very rare in the Salt-range 
and has been detected there up to the present only at a single locality and in a 


i4 mm. 
94 „ 

C6 
S4 
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8in(»le bed. I collected two specimens in the CephalopodaAiiA. at Jabi (upper 
Productus-limestone) . 

Betnarks. — The present species is very easily distinguishable from Prod . , 
semireticulaius, to which it is most nearly related, by its very coarse parallel radial 
ribs. From Productus spiralis, W., described above, the present species can well be 
distinguished on a first glance by its very broad shallow sinus and much smaller 
size. These characters seem to me sufficient to distinguish the form here under 
consideration as a separate species with a proper name. 

d. Gnoup OP PBOPUCTUS CO STATUS, Sow. 

6. Pkoductds sujJcosi'ATUs, Waagen, n. sp., PI. LXVII, figs. 4, 6 ; PI. LXVIII, 

figs. 1, 2 ; PI. LXIX, fig. 4. 

This species is always of a moderate size, and never becomes very large. It 
has a roundish or somewhat transversely ovaf outline, and the hingcline always 
occupies the greatest breadth of the shell. The wings are small but distinct, the 
median sinus is rather deep and not very broad. The sculpture consists of from 26 
to 30 rather strong radial ribs, which arc all tolerably ecjual in strength. 

The ventral valve is rather strongly inflated and tolerably regular in its curve 
in the longitudinal direction as well as in tlu* transversal one. The apex is pointed, 
very little prominent, and barely at all overhangs the hingelim!. This latter is 
straight and always occupies the greatest breadth of the sludl. In the majority of 
specimens it is provided with a narrow but v(5ry sharply defined area, which is cut 
open in the middle by a small deltidial fissure. This area is often provided with fin 
oblique sonujwhat granular or spiny striation, similar to the striation which has been 
described above on the area of the dorsal valve of Anlosteges medlicottianm, W. 
On both (mds of the hingfdinc small but distinct vaulted wings arc developed, which 
are separated from the remainder of the shell by a row of spines, situated on a 
slightly thickened radial rib. At a very short distance; from the apex the median 
sinus commences. In the beginning it is soracjwhat flattened, but soon it becomes 
deep and comparatively narrow, and extends in this way down to the front. The 
sculpture consists of two systems of folds, which are of about equal strength, one 
concentric, extending to a distance of about 31 to 37 mm. from the apex, 
measured along the curve, and one radial, the folds of which extend down to the front. 
The vicinity of the apex bcfjomes thus finely reticulate as in the other allif'd species. 
The radial folds are 25 to 30 in number. They are not all of quite equal 
strength, but tolerably so. There is on eacdi side one slightly more strongly deve- 
lojfed rib, marking off the wing from the remainder of the shell. This rib bears 
always three to four very strong and long spines. The reticulation extends ov(;r 
these spine-bearing ribs as well as over the whole wings. Over the whole surface 
of the valve very long and strong spines are scattered, always situated on top of 
longitudinal ribs. 
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The dorsal valrc is very regularly concave with a not very high median lold in 
the frontal region of the visceral part, extending over the trail down to the shell- 
^ margin. The wings are spread out and flatly concave. Also in tliis valve very 
often a linear area exists. When this is the case, the apax of the valve is produced, 
and fills up the deltidial fissure of the other valve. The whole apparatus has, on a 
small scale, much the appearance of the same parts of Aulosteges niedlicottic ntis, 
W., and suggests the probable existence of a ligament. 

The sculpture of the valve consists in a very strong reticulation which extends 
as far as the visceral part of the valve. On the trail only the radial ribs exist, w bile 
on the wings they disappear and only the concentric wrinkles remain. The 
most singular feature of the valve consists in some three or four deep grooves on 
each side, situated on the prominent ridges that separate the deeply excavated 
median part of the valve from the wings ; these grooves correspond to the strong 
spines which are to be found on the other valve, on that slightly more strongly 
prominent radial rib which occurs at the limit between the wings and the remainder 
of the shell. The valve bears no traces of any spines. 

The interior characters of both valves arc unknow'n to me. 

The measurements of a specimen with preserved trail from Khund Ghat are 
approximately as follow : — 


Length of the shell in a straight line . 

• 

. 

, 47 mm. 

n fs M along the curve 

. 

. 

. 90 ,, 

1, ,1 M „ from the upex to the front margin 

. 

. 

. 35 „ 

Length of the hingcline 

• 

, 

. 64 .. 

Thickness of the ventral valve .... 

. 

* 

. 30 „ 


This is the largest specimen known to me. The other specimens arc mostly 
somewhat smaller. 

Locality and geological position . — This is a rather rare species, and has been 
found up to the present only in sporadic specimens scattered equally Ihrough the 
middle and upper divisions of the Productus-limostone. In the middle division it 
has boon collected by myself at Kafirkot (2 sp.), and I had found it jweviously in 
the upiier division at Nanga (I sp.). Mr. Wynne brought one specimen from the 
upper division of Khund Ghat, and two specimens from the same division north 
of Kafirkot. 

liemarlcs . — I for a long time considered the present species as identical with 
Prod, sumatreusis, E. Eoeracr, but after a lengthened and careful consideration of 
the matter I came to the conclusion that the two must he different, and the Indian 
shell must receive a new name. It is niucsh to be regretted that the descrijdion by 
Eoemer is so very short, and the figures apparently more or less diagramatic, and 
thus it is rather difficult to decide on questions relating to this species. In treating 
the matter I have started from the considemtion that such an excellent eonnoisseur 
of palmozoic fossils as Geheimrath Eoemer would most certainly haw compared 
his species with Prod, eostatus and not with Prod. semircUculatus, if in this shell a 
row of spines were situated on a somcw'hat prominent radial ridge separating the 
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wings from the remainder of the shell. But as he entindy omit8»to speak of Prod, 
costatus and compares his shell solely with Prod, semireticulatus, it must bo tak(*u 
for granted that there exists no affinity with the first of the two species, and that in 
reality no such row of spines as has been indicated above nor on the whole a greater 
number of spines are present. If this be the case lloomer’s species cannot he 
identical with the Indian shell here under consideration. Other points of difference 
between Prod, sumatrensis. Room, and Prod., subcostatus, W., consist in the greater 
curvature of the ventral valve and the Larger and more contorted wings of the latter 
species, also the age of the two forms seems different. Productus sumatrensis occurs 
together with many FusulmtB and Schwagerince, whilst Prod, suheostatus appears 
in the first specimens only above the Fusulina beds. 

Next in affinity comes Productus costatus. Sow. Wo must take for comparison 
the typical form of this species which is represented by Davidson on PI. XXXII, 
. 2, 3, 4 of his Mon. Brit. Carb. Brach., or by Koninck in his Monographic du 
Genre Productus, PI. X, figs, 3 a, h, c, d. This topical form is very easily distinguish- 
able from our Indian shell by the enormously strongly developed radial rib, which 
separates the wings from the body of the shell, and by the non-oxtension of the 
reticulation on the wings. This typical form seems also the predominating one in 
the mountain-limestone of England and liussia Among many specimens 
of the species contained in the Ilof-Minoralien-Cabinet in Vienna only this 
typical shape is r(‘prescntcd. Together with this typical form, however, in 
England as well as in liussia other shapes occur, which also have been figured 
by Davidson and Koninck. As far as niy o])inion goes, tlu*se other forms very pro- 
bably should be considered for the greater part as hybrids (;ither between Prod, 
costatus and Prod, muricalus, Phill., or bet ween the fornrer and Prod, semireliculatus. 
Mart. Howsoever this may be, the Indian shell can be distinguished from these 
forms by its much robuster form and size and a much larger reticulated part of 
the shell, which occupies in general 37 mm. in the length, measured along the (mrve, 
whilst the same part in the varieties of Prob. costatus just mentioned measure 
only 30 mm. 

I thus think myself justified in considering the shell hero under consideration 
as a distinct species, though very nearly related to Prod, costatus. 


7. PnoDUCTDS Indicus, Waagen, n. sp., PI. LXX, LXXI, fig. 1. 

1802. Productus costalus, (Sow.) Davidson : Qnurt. Jturn. Geol. Soc., Lond., Vol. XVIII, p. 31, pi. I, 

figs. 20-21. 

1803. Productus costatus, (Sow., Dav.) Koninrlt : Fomilos paMoi. de I'lndo, page 38, pi. X, figH. 20-21. 

The present 8i)Ocies is very nearly related to the preceding one. It can ho dis- 
tinguished from the latter by its generally larger size, more irregular ribbing and 
the absence of the somewhat more prominent rib, which would divide the wings 
from the remainder of the shell. 
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Tho ventral valve is very strongly convex, nearly spirally enrolled. Longitudin- 
ally a slightly flattened space can bo observed not far from the apex, and also 
the tniil is again somewhat flattened. In the transverse direction the visceral part 
of the shell appears well elevated above the hingeline, but the curve is regular, only 
in tho middle somewhat impressed. The wings are large, prominent, and vaulted. 
The hingelino is straight, long, and marks about the greatest breadth of the shell. 
The apex of the valve is pointed, not much prominent, and overhangs but very little 
tho hingelinc. Very near to tho apex a strong and deep median sinus commences, 
and extends down to the front. The sculpture consists of two systems of folds, 
one eoneentric and one radial. The concentric folds |ire very equal in size, and 
extend partly also over tlie wings. They cover a space of 43 to 45 mm. from 
the apex, nw'asured along the curve. The radial ribs are only regular so far as the 
coneentrie sculpture extends ; further on they become very irregular, some thick, 
somi' thin, two and more unite often into one rib, &c. Chiefly in the depth of the 
sinus several ribs often disap])ear entiredy, and the others converge then towards the 
front to take uj) the place of those that have disappeared. Over the whole surface 
of the valve numerous long erect spines are irregularly distributed. Only four of 
these spines on each side of the apex have a position iu which they aro very regu- 
larly to be met with. They are situated in the furrow that separates the wing from 
the remainder of the shell, but are not placed on a radial rib, they seem rather to be 
in eoniieetion with the concentric; sculpture. 

The dorsal valve is but rarely obs(*rvahle, as it is mostly covered up by rock 
matter. It is flatly concave in the visceral region and somewhat genieulated where 
the trail commeuc(>s. In tho middle it bears a little elevated median fold. The 
wings an' flatly spn'ad out and slightly conc,ave. The valve is nicely reticulated on 
the visc('ral j)art. The concentric folds aro present on the wings only, and tho 
radial ones only on the trail. On tho ridge which separates the wings from the 
remainder of the valve thr(;c or four flat grooves are present, corresponding to strong 
spines on thi; other valve. 

The interior characters of both valves are well known to me. Tlie inner side 
of the dorsal valve has been figured already by Mr. Davidson, and I have given on 
Tl. LXX, figs. .5 and 0, the drawings of tw'o other specimens. The cardinal process 
is tolerably ])rominent, and rests on a very broad base. It is distinctly trifid, the 
median lob(! being again sub-divided by a longitudinal groove. The base extends 
laterally into thickened ridges, which run down to both ends of the hingelino. On 
the median face of the base a low rounded ridge originates extending to about the 
middle of the muscular impressions, and then splits into two, leaving open in the 
middle a deep fissure iu which the median septum of the valve originates. This 
septum cxtc'nds as far as the visceral part of the valve and suddenly terminates, 
where the valve begins to become genieulated. The muscirlar impressions arc rather 
variable in size. They are very large in the specimen represented in fig. 5, and 
much smalh'v in the specimen fig. 6. The two pairs of im[)re88ions can never well 
be distinguished. The brachial ridges originate not far from where tho median 
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soptum commences, pass in a nearly horizontal direction far out towards the lateral 
margins of the valve, then suddenly turn down, inward and up again, forming thus 
a very distinct hook. They terminate rfar away from the median septum, no 
returning branch being developed. There is a distinctly smoothened and somewhat 
excavated space in front of the horizontal branch of the brachial ridges, which ex- 
tends on the one side into the hook-shaped part of these ridges, on the other runs 
down along the median septum ncai’ly to the end. All the remaining parts of 
the interior face of the valve are covered with a fine granulation, whilst at the 
same time a great number of fine pores is disseminated between the granules. 

The ventral valve has raised dendritic muscular imj)rcssions, not far from the 
apex, divided from each other by a deep furrow. They belong to the adductors. 
1’he divaricators are situated outside and Ixdov' the former, and are, as usual, larger 
and striated longitudinally. 

The dimensions of the species are rather variable. The Largest s))eeimen known 
up to the present is that figured by Davidson (Quart, dourn., Ceol. Soc., Lond., 
Vol. XVIII., pi. I, fig. 20). Slightly snuiller il the specimen figunxl by m(', PI. 
LXX, fig. 1. The average size of the spi^cimcns occurring in the Salt-range is 
represented by fig. 2 of the same plate. TIjc mi'asurements of the largest specimen 
known to me, and of an average-sized specimen, are as follow : — 

1. II 

JiCTiffth of llie shell in a straight lim* ...... 60 inin, 46 lum. 

n M „ along the curve . . , . . „ 84 „ 

Length ol the hingelino . . . . . . . . Ol „ 62 „ 

TlncknoHs of the ventral valve . . . . . . . 32 „ 30 „ 

LocaUty and geological posi/ion. — This is the commonest species of the Salt- 
range. It is, however, restricted to the middhi and upper divisions of the Pro- 
duetus-limestone, and is absent in t he Ioavcv division. 

It is preserved in the Salt-range collection from the following localit ics : Prom 
the middle division from Katwahi (7 s]i.), from Khund (11 sp.), from Chidru 
(8 sp.), from the road between Vurcha and Uebdli (9 sp.), from Khura (2 sp.), 
from Vurcha (1 sp.), from Virgal (1 sp.), from Musakhcyl (5 sp.), from Mora 
(6 sp.), from the Chittawdn (3 sp.), from Kiilabdgb (10 sp.), from Budikbcyl 
t2 8p.), from Pilot (Isp.), from Katirkot (33 sp.), from the Pardnga Kuss (1 sp.), 
and from the Paniiila Bluffs at Shekh Budiu (G sp.). 

Tho upper division has furnished specimens at Khund Ghat (17 sp.), at 
Khura (6 sp.), at Kufri (1 sp.), at Jabi (Ccphalopoda-bod 6 sp., lower bods 1 sp.), 
at Chidru (Cephalopoda- bed 4 sp.). 

JRemarks . — The present species is very nearly related to the one described 
before. It can chiefly be distinguished from the latter by its generally larger size 
and much more irregular radial ribbing, also by the absence of tho characteristic 
radial rib separating the wings from the remainder of the shell. 

The form here under consideration has been united by David.son with Prod, 
costatus, Sow., but in reality it ajipears less nearly related to that S 2 )ecie 8 than to 
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Prod. mhcontntuHi W., described before. It can bo easily distinguished from Sower- 
by’s species by tlie constant absence of the thick rib which extends in Prod, 
costatus between the wing and the remainder of the shell. Among hundreds of 
specimens I have seen, there M'as not a single one which in this respect would have 
resembled the typical Prod, costatus. This constant dissimilarity in connection 
with the larger size and less transverse 8ha})c of the Indian shells indicates, I think, 
beyond doubt the existence of a species in India different from Prod, costatus. I 
am even in doubt whet her the present species should not, according to its characters, 
be altogether removed from the gi’oup of Prod, costatus, and transferred to the 
group of Prod, semiretindatus. 

Prod, sumatrensis, F. Iloem., which also might bo compared, is finer and 
more ragiilarly ribbed than Prod, iudirm. 

Th(‘rc is yet a circumstance to be mentioned which is perhaps of some interest 
in conuectiou with this species. Quenstedt in his “ Petrefactenkundc Deutsch- 
lands, Prachiopoden,” draws the attention of men of scienec to the circum- 
stance that Prod, scmiretinilatus, Start., is nearly always found with gaj)in" valves, 
the lahes liaA'ing turiu'd so far on the hing»i that the shell became a\ idely open 
before being imbedded in the rock. Quenstedt considers such a jjosition of the 
valves impossible if the two had not been united along the hingeline by a liga- 
ment. The same po.sifion of the valves is the 2 ’rt?vailing one in the sp(*eimeus 
belonging to the j)resent sja'cies as well as to other.s, and tho same sugt'cstion has 
presented itself to me indejjcndently, bi'fore I had come on Mr. Q,ucust(‘dt’s obsi'r- 
vations. Several other ])oints have been adduced alr(‘ady in this work, which tend 
to make tin* same sui)positiou at least ])robablc to a certain extent. 

8. PaonucTi s visuxu, ’Waagen, n. sp., PI. LXXI., figs. 2-3. 

This is a tolerably large specic.s, with an extremely chwated visceral part, 
strongly separated wings and an almost entirely smooth frontal part of the ventral 
valve. The dorsal valve is not kmnvn to me. 

The ventral \alve is extremely inflated, and its curve is very regular, forming 
nearly an entire spij-al in the longitudinal dh’cction. Transversely tho shell aj)pcars 
flattened on the wings, tlien the outline suddenly ascends enormously and forms 
a highly elevated broad curve, which is strongly imjmessed in the middle. The 
a])ex is pointed, tolerably prominent, and distinctly overhangs the hingeline. 
Not very far from the a 2 )cx a very deep and acutely impressed sinus commences, 
which extends down to the front. The wings arc also in certain specimens limited 
off from the remainder of tho shell by a deep furrow, whilst in others this furrow 
is absent. The sculpture of the valve consists in the a])ical region in a very coarse 
reticulation, in which the concentric folds arc predominant over the radial ones, and 
on the wings only th^ concentric folds are })resent. This reticulation extends 
uj) to 40 mm. distance from tho apex measured along the cun'o. Where the reti- 
culation st()])8, the radial folds have become already very weak and indistinct, and 
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Ixjfore they reach the front they disappear almost entirely. Tfie shell has thus in 
certain positions, when the reticulated part is not visible, a certain resemblance to 
Prod, horridus. Over the wliole surface of the valve very strong erect spines • 
jue quite irregularly distributed ; their number is, however, never very large. 

In this species better than in any other species of Productus the different 
structure of the different shell-layers can be observed. The outer layer is quite 
smooth and compact, covered with a great many fine striae of growth; the inner 
layer, on the contrary, is thickly strewn with line elongated punctures. I have given 
on PI. LXXI onlarg(id figures of both layers. 

The dorsal valve as well as the interior characters of the species are entirely 
unknown to me. 

The measurements of a specimen from Cbidru are as follow : — 

Length of tho rIioII in a straifi^ht liii« ....... 55 mm, 

„ „ „ along tho curve ....... 107 h 

Lcngih of the hingclino . . . • « • • • • . 60 „ 

Thickness of the ventral valve . . . . . . . , . 39 „ 

Localifjf and (jaologicnl position . — This is an extremely rare species, and there 
have been delected up to the present not more than two specimens of it. Both 
come from the middle divi'-ion of the Productus-limestone. One of them was 
found by Iilr. Wynne at Khund, the other by myself at Chidru. 

Jiemarks . — The species which is most nearly related to the one under con- 
sideration is Product us iiidious. I have separated the two specimens on which 
the present species is founded from Prod, indicus on account of the enormously 
elevated visceral part of the slndl and tho peculiar sculpture these specimens 
exhihit. 

This is tho most peculiar forai of all the Semireticulati, and it is very strange 
to ohs(‘rvc how it approaches the Prod, horridus in its seixlpture, yet being so 
widely soyiaratod from that sjieeics by its coarsely reticulatxal apical part. This form 
might perhaps he considered as the most strongly specialised of all the Seinireti- 
culati. 

0 . Group of PRODUGTUS POBTLOCKIANUS, Norw. & Pratt. 

9. Productus gratiosus, Waagen, n, s])., PI. LXXII, figs. 3-7. 

The dimensions of this species arc always very moderate, and specimens as large 
as the one tigured in PI. LXXII, fig. 3, are great exceptions. As to outline and 
sculpture, the ])resent sjiccios is most eh'gant, and it reproduces on a small scale, 
but -with inueh more neatness, the form of Ptod. seinireliculaius. 

Th(5 ventral valve is rather strongly inflated, hut its curve is not very equal in 
the longitudinal direction. It appears flattened in the apical region as far as the 
reticulation extends, then a slight gcniculation occurs, and only after this does the 
valve show a regular curve down to the anterior margin. Transversely the curve 
• 1 
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is rogular, strongly impressed in the middle. The apex is strongly pointed, not 
much hent over, and barely at all overhangs the hingelino. This latter is not very 
long, hut yet occupying the greatest breadth of the shell. In consequence of this 
th(! wings are very small, hut distinct and pointed. Very near the apex, nearly at 
its point, a dec'p rather narrow sinus commences, and extends down to the front 
line. The sculpture is very characteristic. In the vicinity of the apex a very 
distinct and fine reticulation exists, which is so very fine and neat that it resembles 
the very neat reticulation often exhibited on the shell-surface of recent species 
of Namt or tlie like. This reticulation extends from the apex, for about 12 mm, 
measured along the curve. After this only the radial ribs remain ; they are very 
high, and separated from each other by very narrow deep furrows. Sometimes 
one or the other of the ribs bifurcates ; more oflen, however, the ribs converge from 
both sides towards the depth of the median sinus, so that often several of them 
become eliminated towards the anterior border. The ribs are mostly not all of the 
same stnuigth, those situated on the top of tlie two Jobes or folds produced by 
tli(! impression of the median sinus bdng generally thicker and more prominent. On 
all the radial ribs a great number of very fims erect- spines are distributed. They are 
as numerous as in Prod, muricotus, Phill., but are at the same time so fine that even 
the ])lace of insertion of the spines can barely be observed, if the surbaccof the shell 
is slightly weathered. This is the reason why on the figures PI. LXXII compara- 
tively so few S 2 )ines are represented. 

The dorsal valve is extremely characteristic in this species. It is on the whole 
very nigularly conesave and not geniculatod. Its concavity is very strong and in- 
terrupted in the middle by a narrow very strongly prominent median fold. The 
visceral part of the valve is distinctly and very finely reticulated ; beyond this only 
radial ribs rc'raain. These are much narrower and sharper than on the other valve, 
and are separati'd from each other by broad round(;d furrows. Their distribution is 
very peculiar: as soon as they pass beyond the reticulated part they diverge 
fan-like on each side of the median fold, so that the median ones converge towards 
the top of this fold, wliile the marginal ones extend towards the wings. A 
conse(}ucnce of this distribution is that the ribs very often bifurcate regularly. 

On the wings themselves only the concentric folds occur. The spines of the other 
valve are )*e])resentcd on this one by grooves. Erect spines do not exist on the 
dorsal valve. 

The interior cliaractera of this species arc not known to me. 

The (limensions of tlui largest specimen are api)roximat(‘ly as follow : — 


Lt'iij'th of tho hIiuII iu a Rtraight line ....... 27 inm. 

„ „ „ alou^ llip curve . . . . • • . 65 „ 

Lcn^'tljof the hin^cline ......... 2G „ 

'1 liickricHK of the ventral valve 

Diht nice of the two valves from each other . . . . . . 12 „ 


Localihj and geolufjical position . — This species is most numerously represented 
in the middle division of the Product us-limes tone. It commences already in the 
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lowest beds of this division, and has been collected in this position by myself at 
Chidru. The higher beds of the middle division have furnished very numerous 
specimens at certain localities as at Morahf whore Mr, Wynne collected 26 8])ecimenff. 
I myself fotmd the species in the same geological position west of KatwAhi (1 sp.), 
at Virgal (coral-beds 1 sp.), on the road from Vurcba to Uchdli (1 sp.), and at 
Khura, where I observed the species as well in the topmost beds of the middle 
division (4 sp.), as in the lower beds of the upper division of the Productus-limc- 
stone (2 sp.). 

The higher beds of the upper division have furnished to mo specimens in the 
Cephalopoda-haii at Jahi (7 sp.) and in the same bed at Chidru (1 sj).). 

Remarks. — This is one of the most elegant species oceiUTing in the Salt-range. 
It is no douht related to a certain extent to Rrod. semiretieulatm. Mart., hut the 
constantly smaller size and the much more prominent radial rihs make a distinction 
not very difficult. Beyrich figures a variety of Prod, semirethwlatns from the 
island of Timor, which most nearly approaches the Indian shell hen? under consi- 
deration ; the rihs seem, however, also in this form less elevated. Another European 
shell to which the present species can he compared is Prod, griffithianus, Kon. It 
has a similarly fine and elegant reticulation in the vicinity of the beak, but it 
remains always smaller, flatter, and has a geniculated dorsal as well as ventral valve. 

I have approached the Indian shell to Prod, portlockianus, Norw. and Pratt., 
on account of the very sharj) and deep sinus and the medwxjre size exhibited by that 
American shell, and probably the shell figured by Bt'yrich from Timor under the 
name of Prod, semiretieulatm must also he a.])pro.‘iched to tliat species. These three 
forms, the American and the two eastern ones, seem to constitute a group character- 
istic of upj)er-carhonif(!rous and permian beds. 

These forms, chiefly the Indian one, seem to he rather nearly related to Prod, 
muricatm of Phillij)S, on account of the great number of fine ere(;t spines, which are 
distributed on the radial rihs of the Indian shell, Phillips’ speci(^8 can, however, he 
distinguished as far as can be judged from the figures, no spc'cimens of th(^ species 
being available to m(!, by the absence of a me,dian sinus and of the reticulation in 
the vicinity of the apex. On account of these characters, however, the true Prod, 
muricatus .seems to be referable to a quite different division of the genus, and the 
transitional forms between that spcci(!8 and Prod, costatus. Sow., that liave been 
observed by Mr. Davidson must bo attributed very likely only to hy Aridity . 


III.— Suction SPINOSl. 

f. Group op PBODTJCTUS MUBIVATTJS, Phillips. 

. 10. Prouuctus aspurulus, Waag(!n, n. sp., PI, LXXIX, figs. 3-6. 

The general outline of this species is roundish or transversely oval. The shell 
is always of a very moderate size ; the ventral valve never inflated, and the dorsal 
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one only flatly concave. Both valves are covered with a eomparatively coarse radial 
ribbing, on which very numerous erect spines are placed. 

, The ventral valve is flat, never much vaulted. Its curve is rather regular iti 
' the longitudinal direction, only the apex being slightly more strongly bent. Tu the 
transverse direction the curve is yet more regular, only in the middle a slight de- 
pression takes place in some specimens. The hingeline is short, always shorter than 
the gi’catest breadth of the shell. The apex is iwintcd, hut little bent over, barely 
prominent, and not at all overhanging the hingeline. At a cci'lain dislanee from 
the apex in some specimens a slight median depres.sion is developed, which extends 
down to the front. The sculpture of the valve consists in a coarse radial striation or 
ribbing, which is rather irregular, inasmuch as the ribs are often dichotomous 
towards the front or else sometimes also two arc unit(>d into one. On these ribs very 
numerous erect spines arc irregularly distributed. Generally a spine is devdoped 
where a rib s^dits up in two, but also otherwis<5 the ribs are provided with spines. 
The ribs arc generally slightly swmllcn w'hcre a spine rests ou them. Also along the 
hingeliue a v('ry distinct row of spines extends. 

The dorsal valve is flatly concave, with little developed flattened wings, on 
which only a slight concentric folding is observable. The sculpture of the valve 
consists of coarse dichotomous radiating strim, on w'hieh sometimes slight traces of 
spines can be observed. Bctwwn the ribs at some places deep groove's are to be 
found, W'hieh correspond to some of the erect spines of the other valve. Ihe- ribs 
of this valve arc very distinctly flattened on the top. 

Of the interior characters of this species nothing but the cardinal process is 
known to me, which is rather small and trifid, supported by two lateral ridges and a 
median septum. This latter becomes bifid not far from tlu) cardinal process. 

The measurements of a specimen from Jabi are approximately the following : — 


Length of the shell in a stmight Imp ........ 27 miii. 

„ It „ along till* curve . . . . . • . . 39 „ 

Greatest broudth of the shell ......... 32 ,, 

Length of the hingeliue . . . . . . . . . . 22 „ 

ThiekiiCbS of the ventral valve . « . . . . . . . 11 „ 

Distance of the two valves fiom each other . . . . . . . 6 „ 


Locality and geological ’position . — The species is on the whole ralher rare in 
the Salt-range. It has been chiefly found by me in the Cephalopoda-hed of the 
upper Productus-limcstonc at Jabi, where I obtained six specimens. It is much 
less frequent in the Cephalopoda-hed at Chidru, only two tolerably well preseved 
specimens having been collected by me. 

The species is, how'ever, not restricted to the upper division only, two fragments 
of the sj)ecics having also been found by me in the middle division at Kafirkot. 

llemarks . — The shells under consideration have puzzled me a great deal, 
as it appeared very difficult to decide in what relations to other forms these 
specimens might stand. On a first glance the species is not dissimilar to Prod. 
Cora, Orb., but the radial ribs are much coarser, the spines much more numerous, and 
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the concentric folds on the wings are absent. Also Vrod. carbonariun, Kon., or 
Prod, koninckianus. Keys, as well as Prod, canorini, Keys, all three forming 
one group, are similar to a certain extent to these shells ; and I was long time in 
doubt whether 1 should not consider Prod, asperulus as forming part of this group 
of forms. Nevertheless I could not satisfy myself in this direction. In those 
species the radial ribbing is much finer and the spines cause an elongated swelling 
of the ribs, which is not observable in the Indian slndls. Thus it appeared 
impossible to affiliate this form to the species mentioned above, and there remained 
at last only Productm tuuricoins, Phill., to which the new sp(;eies could be compared. 

Phillips’ sj)ecies w'as but very imperfectly and inaccurately known before the 
publication of Mr. Davidson’s admirable drawings of it, but from these drawings it 
appears that Proc?. »«Mn>«^««docsnotlK5longtotbe Semireticnlati, but rather to the 
“ Spinosi,'* as tht'ro seems to be no trace of a reticulation in the vicinity of 
the apex. In the spcscimcn figured by Davidson (Mon. Brit. Garb. Brach., pi. 
XXXII, fig. 16) the radial ribs arc as fine as in the Indian s])eciraens, and in the 
magnified figure the ribbing shows absolutely the same irregularities which appear 
in my spcMrimens. Also the character of tin; spin(>s is identical in both. I 
tlius came to consider the Prod, asperulm as very nearly related ioProd. mnricaius, 
and distiiuit from Phillijis’ spcicies chiefly only by its comparatively flat ventral valve 
and little projecting visceral region. 


IV.- Section: EIMBPJA'ri. 
g.— Guoup OF PltODVCTUS UUMBOLDTT, Orb. 

2. Prouuctus uuMBoLim, Orbigiiy, PI. LXXVl. figs. 1-3. 

1812. l^roduvfus huvihuldti^ Orbign}^: Voyage dans I’Anidrique Mt^ridioiuilo, Tome 111, 4me Partic, p. 54, 
ri. V, ligs. 4-7. 

JS4(). Vtoductu-s hnrnboldti, (Orb.) Kcvnorliitg : PctHbor.ilai)d, p. 201, PI. IV, fig. 3. 

1817. Vradurtus humhiddti, (Orb) Koninck : Monogr. d. gc*n. Prod, el Chou. p. 114, PI. XII, fig. 
2 u, b, c. 

18(52. Vroductus humholdti, (Orb.) Mbller: Mining Journal of St. IMornburg, p. P 

1878. Produrtus Itumbo/dti, (Orli.) Alncli : Bergkulk- Fauna von Djoulfa, p. 35, PI. V, fig. 2. 

1879. Stroithalosia hurresmis, (Vvrn.) Mdller; Non. Juhrb. f. Min., p. 233-231. 

The species is g('nerally of a moderate* size, and only rarely are specimens met 
with exhibiting the size of D’Orbigny’s original. 

The gc'iieral outline is always more or less transversely oval, and the ventral 
valve, which is generally not very strongly inflated, bears in the middle a sinus of 
somewhat variable d(!ptb. The whole surface is covered with a great number of fine 
bent-up spines. 

The v(mtral valve is mostly only moderately inflated, sometimes even rather 
flat. Its curve is tolerably regular in both directions. The apcix is thin, pointed, 
not much prominent, and strongly bent over. It overhangs slightly the hingeline. 
This latter is straight, always shorter than the greatest breadth of the shell, and in 
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nearly all tlic specimens at my (lisy)osal provided with a narroAv area. A( both e.ids 
of the hin^eline small rounded win^s are developed, in which tlie liiiiijcline j( ms 
the lateral margins of the valve under an obtuse angle. Not far from the ape v a 
mostly rather shallow sinus commences, which extends often not t)uit(‘ down to ihe 
anterior margin. The whole surface is covered W'ith very numerous small elonga ed 
tubercles, which at their lower extremity bear a thin erect spim*. These tuheia les 
are much finer and more* numerous in the vicinity of the anterior and lat( nil 
margins of the valve, and this more finely tuherculated space forms a distinct va ne 
all round these margins. This finely taherculated /one is a peculiarity eharaetcr- 
istic of all the species belonging to the group of Froductiis huitiboltltl. 1 lie 
tubercles are arranged irregularly in quincunx. 

The dorsal valve is very flat, barely at all concave. In the vicinity of the ajicx 
two diverging folds exist, which si'parate the wings from the visceral part of the 
valve. A median fold, corresponding to the sinus of the other valve, can barely lie 
distinguished. The sculpture of the valve consists of very numerous little grooves 
arranged in quincunx, between which very fine little spines are distributed. 

The interior characters of the species are not known to mo. 

The measurements of a specimen from Vurcha are approximately the fol- 
lowing : — 


Length of the Bholl in a straight line . 

. 




V 

. 80 mm. 

ti fi along the curve • 

. 





. 50 „ 

Greatest breadth of the shell 

. 





. 35 

Length of the hingeline .... 






. 21 „ 

Thickness of the ventral valve 






. 16 

Distauee of the two valves from each other 






. 32 


Locality and geological position. — Productm hmnholdti is very rare in the 
Salt-range ; there have been found up to the jirescnt only five specimens, which 
all come from the middle division of the Productus-limcstone. There have been 
collected two specimens by myself in the section at Khura in the upper region of 
the middle division, and two other sjiecimens in a somewhat lower position at Kdtir- 
kot. Mr. Wynne brought one sjiecimen from the middle division at Vurcha. 

li emarks . — I regret very much to say that I must dilTer somewhat from Mr. 
Davidson in <lu> interpretation of this species. The shell that has been figured by 
him from the Salt-range under the name of Productm hmuboldti seems to difi'er 
from the true form of the species that has been so excellently figured by Koninck, 
by its uioch coarser sculpture and less numerous tubercles, and agrees in this respect 
much more with the shell that has been described by Abich from Djoulfa under 
the mime of Prod, scahriculus. There seems therefore to me a distinction necessary, 
and I therefore shall describe this coarsely tuherculated shell under the name 
of Prod, abichi. 

1 thus retain the na'mo of Productm hmiholdli only for the finely tuherculated 
shells which are V(“ry rare in the Salt-range, but which seem to bo characteristic of 
the beds of the coal-measures of South America and of the upper carboniferous lime- 
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slonp of tlio T'ral. Tlio forms approaoh in all respects vt'ry nearly the shell that 
has l)p(»ii figured hy Koniiick from Yarhichambi, and tlu! chi(!f difference seems only 
to consist in a somewhat more' eleval(*(l visceral part of the American shell. I shall, 
however, have occasion to df'monstrato on the spccimt'ns belonging to the species 
Prod, abichi that this charactc'r is rather variable and that specimens with and 
without a modc'rately elevated visceral part occur in the same species. 

The Indian sjiecimens of Prod, htmholdti are absolutely identical with w'hat 
has been described by Abich from Djoulfa as belonging to tbe same species. Also 
at Djoulfa this spt'cic's is apparently ran*, as Geheimrath Abich possesses only a 
single specimen from there. 

Tbe bed in which this sludl w'^as found has been identified hy Mtiller as of 
permian age, and this has j)robably also Ix'on the reason why Prof. Moller considered 
Abich’s specimen as belonging to Slruphaionia horrescem, Vern., otherwise I cannot 
quite well conceive wdiy this should have been done. Abich’s specimen has neither 
a trace of a point of attachment, on the ventral valve, nor the trace of an area, 
and thus it is impossible to consider it as anyt,hing else than a Productus. 

The occurnmee of Prod, humboldti in the permian beds of Djoulfa is of very 
great interest, as it show’s tliat the species ascends in single specimens up into the 
permian formation. 


12. PuonucTUS ABTCHi, "Waagen, n. sp., PI. LXXIV, figs. 1-7. 

1862. Productus hvmhoJdii^ (Orb.) Davidson: Quart. Journ. Qool. Soc. Lond.» Vol. XVIII, p. 32, pi. II, 

fi". 6. 

1863. Productus humholdti, (Orb., Davids.) Koninck: Foss, paldoz, do I’lndo, p. 3W, pi. XII, 6. 

1878. Productus scahricaJus, (Mart.) Abioh : Gotdofjiscbo Forscbuuifen in don kauktwiHcbon Landern, Vol. I, 

Tlfber fitie Hrr^kalk-Founii von Djoullu, p. 33, pi. V, fi^(. 3. 

1879. Stro2)hLilosia honusceusit, (Vt*rn.) Muller: Neuos Jahrb. f. Min. p. 233-234. 

This species is miudi more common than the preceding one. It has the same 
transversely oval outline, a moderately inflated ventral valve with a flat sinus 
in the middle, but tlie scmlpture is different. It consists of rather coarse, very 
strongly elongated and more or loss irregularly arranged tubercles, which bear at 
their anterior extremity thin somewhat erect 8j)ines. The number of these tuber- 
cles is much smaller than in l.hc true Prod, humboldti. 

Th(! ventral valve is not very strongly inflatesd generally, and only some rare 
specimens, as the one figured PI. LXXIV, fig. 7, make an exo(!ption to this rule. 
The ( 5 urvo is generally very regular in the longitudinal direction, less so trans- 
versely. In this latt(‘r direction the sides ajipcar to ascend rather abruptly, wbile 
the valve is ratlaw flattened on top with a median imjwession for the sinus. 'I’be 
wings are small and barely flattened. The frontline is always impressed as the 
median sinus of the valve extends down to it ; the lateral margins arc w^ell rounded 
and join the hingcline always under an obtuse angle. This latter is straight and 
always shorter than the greatest breadth of the shell. Mostly there extends a 
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small area along the hingeline which in some cases attains a breadth of one milli- 
meter, it is then cut out in the middle by a very large sharply defined deltidial 
fissure. The apex is very strongly bent^ over, thin, pointed and only very slightly 
overhanging the hingeline. The median sinus commences in some specimens imme- 
diately at tlie apex, in others only at a certain distance from it. This sinus is 
mostly rather deep and well developed, and extends down to the frontline. The 
most ehanictcrist ic feature of the valve is its sculpture. This is not eveiy where 
and in all specimens absolutely the .same. On the greater part of the valve 
it consists of rather strong elongated tubercles, rvhich are mostly arranged in a 
rather regular quincunx and bear at their anterior extremity a rather long thin 
spine, which is but little elevated over the surface of the valve and directed for- 
ward. On the wings and towards the lateral and frontal margins the tubercles 
become niuch smaller, much more closely jiaekod together, and are no longer 
elongated Imt forming roundish jmstules. These hear erect spines on the top and are 
arrang(‘d in concentric zones, wjiieli are separated from each other by strong 
imbricating stria* of growth. Otherwise a concentric scu]j)ture is entirely absent 
in the sj)ceiniens belonging to this species. 

The dorsal valve is nearly qiiiio flat, and only the margins are somewhat 
bent up. The apex is distinctly excavated, and on both sides of it originate low, 
broad, diverging folds, which separate the flattened wings from the visceral part of 
the valve. At a very short distance from the excavated apex a broad, low, median 
fold is developed extending to the frontal margin. Tin; hingeline is generally 
without an area in this valve. The scnilplure of the valve is very characteristic. 
It consists of a great number of low rounded little pits, wliich arc arranged very 
regularly in quincunx, and between these pits an equal number of very fine en'ct 
spines are ])laced. 

The interior characters of the species are \vcll known to me. In tlie ventral 
valve the lower margin of the area is always thickly s(‘t with a row of fine short 
spines, comb-like. The shell is always extremely thin .and fragile, and thus the 
attachments of the muscles are but very little impressed and rather indistinct. 
The adductors form two elongated impressions on both sitb's of the middle line 
not far from the apex, but I cannot distinguish a di'udritic sculj»ture on them. 
The divaricatoi’s are much larger, extending a good deal further down than the 
adductors, and arc radially striated. They are situated outside and below the 
adductors. The whole inside of the valve is covered with alternating grooves, 
corresponding to the tubercles of the outer side, but there are no open pores in which 
the hollow spines would terminate. A more or less broad zone along the margins 
of the valve is thickly covered by small spiny tubercles. 

In the dorsal valve the cardinal process is very long and thin, trifid at its ujipcr 
extremity. At its base it bears two prominent tubercles. .Laterally it is supported 
by two stout ridges, which extend interiorly along the hinge-margin, and on its 
lower side it is prolonged into a long, thin, high, blade-likc median septum. On 
both sides of the septum, about in the middle of the valve, two prominent elongated 
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tubercles arc situated, above which the muscular impressions arc placed ; these are 
dendritic. The two pairs of adducitors can bar(dy bo disiinguislutd. The same is 
the case with the brachial ridg(‘s, wdiich arc so faint that it is barely possible to sec « 
them. I cannot positively assert that they have been rightly rej»res(‘nted by the 
draftsman ; their sizt; is, however, correct in the drawing. At the pla(5<; where the 
shell begins to be bent up, and lower down, are situated a great number of long 
thin thorns, directed forwai’d. Otherwise the whole internal surface of the valve 
is covered with a not very line granulation. 

There are some specimens in th(> Salt-range collection which T suppose to 
have preserved their original colour. While all the other specimens in the same 
beds are of a greyish yellow, thcs(> are of a dark violet or reddish hrowm. I have 
attempted to represent these colours on the j)late. 

The measurements of the specimens belonging to this species arc* rath(*r uni- 
form. The largest spccimc'u known to me, from the Cephalojmda-hcd at Jahi, ex- 
hibits the following dinumsions : — , 


Lpiij'th of tlu* slipll in ii line . 

. 



« 

. 3 If inm. 

„ „ ,, (lorwsirvalve in a stii'^lit line . 

• 



. 

. 27 „ 

,, „ „ ventnil valve alon^ tin* curve . 




. 

. „ 

Greatest brcidth ol’tlie blicll 




. 

. 42 

LenjTjth of the Iiin^’line .... 

« 




• 32 ,, 

TluckncHh of the ventral valve 





. 21 

Diatancft of the two valves From each other . 


» • 


• 

. 37 „ 


hooaliln and geological jmifion . — ^Tho specie's is rather common in the Pro- 
duetus-limcstonc of the* Salt-range. It occurs there in the middle division as wc'll 
as in t,h<5 uppe.r division, but has not been detected up to the ])r(isent in tin? 
lower division. 

In th(i middle division it has been found at Khund (1 sp.), in the section at 
Khura (2 sj).), at Morah (10 sp.), on the road between Vurclia and TJchali (7 sj).), 
at Musakhcyl (2 sp.), at Cliidru (-1 sj).), and at Kafirkot (10 sp ). 

Out of the ujiper division it came from tlm following localities : From the sec- 
tion at Khum (1 sp.), and west of the same village; (0 sj).), from the Ccphalupoda- 
hed at Jahi (11 sp.), and from the same bed at, Chidru (7 sp.). 

Eemarks . — The prosc'iit sjcecies has been long known to stacnce, but either 
it has been united with Prod. hiaiihoUUi, or it has otlu'rwisc* bec'U wrongly identified. 
It must be admitted that it can sc,ai-eely be considered as directly wrong that one 
should consider the shells here ujidcr (‘onsideralion to form one and the same S{)ecie8 
with Pruduclns Immhohlli, as it is solely a mattei-of taste whether the differences he 
admitUsd or not as sutlicient for th(‘ distinction of tw'o separate spccit's. I'o me it 
appeared more practical to distinguish the frequent form of tin; Salt-range, which 
deviates by its coarser tubercnlalion and by the move <'longated form of tlu' tubercles 
from the true Prod, himholdli, under a sc'parate name, in order tolet.itimmediab'ly 
appear most distimdly that, forms e.vactly agreeing with the true Prod, hnutholdti 
are very rare, while that species is for the most part rei)laced lu're by another form. 
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which, though not ‘very differonf, yet can always he distinguished from the tyjdcal 
sliape. 

' lly Geheimrath Abieh this species ha?i been identified ■with Tro(f. ecabrici'his. 
Mart., but it is distinct from Martin’s species by the absence of any radial stria lion 
to support the tubercles. 

Prof. Moller’s identification of the present species with Sirophalosia horre- 
scens, Vcm. is quite as wrong. It cannot be denied that the whole group of Prod, 
hmiboldti bears a certain resemblance to that Strophalosia, but oven if in some 
exceptional specimens the area is comparatively not so very small, yet there is 
never observable a point of attaclimcnt on the ventral valve, nor are there any 
traces of hingetceth developed. Also in Abieh ’s specimen from Armenia the area 
does not exceed the height of one millimeter, dimensions which very often occur 
in true species of Prodnetus. Otherwise the specimens from the Salt-range and 
that from Armenia arc extremely similar, only the arrangonumt of the tubercles is 
not so regularly in quincunx in i^bich’s sj)eciinen as in the greater number of 
specimens Imm the Salt-range, hut there are also in the latter j)lacc specimens 
which have their tuhcreles quite as iiTcgularly arranged. , I think (liere can he no 
doubt about the Salt-range form being absolutely identical with that from the per- 
mian bods of Armenia- 

Of other spook's Prod, nehrascemis, Owen, must still bo onmparod. This spooios 
also has hocu mistaken by Goiniiz for Stroph. horreseem — a further proof how 
similar the mIioJc' grouj) of Prod, htmihold/i is to that pormian .species. Prod. ncb~ 
rascensin is very easily dislinguislia?)le frojn Pwd. ohiohi by the two (liifnvnt sets 
of spines it ]»o.s.sesses, and by the more distinct radial striation, interrupti'd from 
distance to distance by concentric folds. 

13. Productus seuialis, Waagen, n. sp., PI. LXXIV, fig. 8; PI. LXXF, figs. 1, 2. 

It is ■wdth nuieh doubt that I introduce this species; it cannot however be 
denied that tbe specimens which 1 describe under the name show certain jieeu- 
liarities by which they deviate from other forms. 

Tbe shells arc on the whole very similar to P7'od. ahicld, but distinct by a w(‘ll- 
d('Veloped concentric folding, in a more or less close relation to the spines distribut(’d 
on the surface of the ventral valve. Tt is even not improbable that I include two 
specie's under this name, each rcj)resented by a single spc'cimen, of w'hich tbe one 
bears very coarse, the other very fine si)ines. The materials are, however, not 
sutlieient to make the distinction complete. 

In both s])eeimcns the ventral valve is not very strongly vaulted, and its curve 
is tolerably e(]ual in both directions. The apex is pointed, not veiy prominent, 
well bent over and bare\y overhanging the hingelino. This latter is always consi- 
derably shorter than the greatest breadth of the shell, and in one of the specimens 
(VI. LXXIV, fig. 8 ) is provided with an area of one millimeter in breadth. The wings 
are small and bar('ly llattencd. The valve possesses a rather deep median sinus. 
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which commences at the apex itself in the specimen figured jPl. LXXIV, fig. 8, 
while in the other specimen its commencement is at a certain distance from the 
apex. The sculpture is different in the* two si)ecimens. In the one (PI. LXXIV, 
fig, 8) it consists of strong very much elongated tubercles bearing at their* 
extremities spines which are directed forward ; between these, smaller tubercles 
are irregularly distributed having erect spines. In the other specimen (PI. 
LXXV, fig. 2) the elongated tubercles are much thinner, and the smaller ones with 
erect spines much loss frequent. In both specimens the tubercles become smaller 
and more numerous towards the margin. Between these tubercles in both speci- 
mens eight strong concentric folds extend, on the margins of which the greater 
numbers of the 8i)iuos arc situated. 

The dorsal valve is nearly quite flat, and only the margins are somewhat bent 
up. It bears a sculpture whi(!h is coarse in the one and fine in the oilier specimen, 
but otherwise the characters of the sculpture are very similar. It consists of very 
numerous little grooves, between which a great number of fine, more or less erect, 
spines arc situated. There is moreover no verjr distinct conijcnlric folding of the 
valve observable. 

The interior of a dorsal valve, whie.h I suppose to belong to this species, is 
figured in 1*1. LXXV, fig. ]. The cardinal proiiess is very large in this valve 
and deeply trifid. It bears a rounded boss at its base and is laterally supported 
by two very strong and high horizontal ridges, which ext(*nd for the whole 
length of the hingoline. Towards the interior of the valve the eardinal process is 
continued into a high blade-like median septum, which exte.nds as far as the 
visceral jiart of the valve. On both sides of th(i septum, not- far from the base of 
the cardinal px'occss, the muscular impressions are very distinctly visible. They are 
comjiaratively small, dendritic, and the two pairs can AV(dl be distinguished. The 
brachial ridges arc well devidojicd, and are composed of an obliquely descending 
lamella which suddenly bends round forming a hook-shaped curve (‘xtending 
dowm to the very edge of tiie visceral part of the valve. his latter is very dis- 
tinctly marked oif from the trail by an angular ridge which is thickly set with 
long strong spines. Also the trail is (!Overed by many spiny tubercles, Avhilc on the 
r(*maiuder of the inti'rior surface of the valve only a fine granulation is observable. 

Of the inferior of the ventral valv(‘ nothing is known to me. 

One of the specimens in my possession shows the same colour as those speci- 
mens of jProd. nhichi, and which 1 sujiposed in thimi to b(' the original colouring. 

The dimensions of the two specimens, both from .labi, are as follow : — 


I. ir. 

Length of the shell in a straight lino SS inm. ‘J9 imn. 

„ „ along the curve ...... tie » fit* .. 

Length of the Jorsnl valve . . . . . • . iS) „ 

(IreateBt breadth of the shell . . . . • • • • 'tl .. 35 .. 

Length of the hingeline . . . • • • • -30 „ 11<> » 

Thickness of the ventral valve ....... 19 „ 15 

Distance of the two valves from each other . . . . 16 „ 12 „ 
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Localili/ and .(jc<)2<)<jical jwsifiou. — Tlicre have aHo'^elhor been flotootod up to 
f ho piTseiit only tlu‘ throe spociiiions that Ime l)Oon lii'urod. All throe ■noioool- 
loctcd by myself at Jubi in the Cephahjida-hnX of the iipper division ( *' the 
Product us- 1 imest ( )nc. 

Hemarks. — The ])resent species can on a first c'lanec only with difReuI'y be 
distinguished from l^roditctus ahichi, from wliich it dill’ers by its eoneentrie seulp- 
turc. 

Another species, to which the present one is very nearly related, is Prod, 
vehrnscensis, Owen. Specimens of the species that I have' obtained from Illinois are 
however much less transversely oval, the hingelino is eomiiaratively long, and the 
sculpture is quite differimt. The spines, as has been rightly observed by Meek, 
consist of two different kinds, which are approximately alternating. The thicker 
ones are erect, the thinner ores bent forward at a short distance from the 
surface of the valve. Hesidcs this the spines are situated on a kind of radial 
striation, not dissimilar to that existing in Prod, scabriculus, Mart. These 
characters of the sculpture do not at all agree with those of our Indian 
shells, in which erect spines occur only excejitionally, and a radial striation is 
entirely absent. Only the concentric folds arc common to both species. 

14. Productus CYLiNDKicus, Waagcn, n. sp,, PI. LXXV, figs. 3. 4. 

The specimens composing this species attain not quite middle size. They 
arc characitcrised by vortical sides, j)arallcl lateral margins and a very much 
produced anterior part of the shell, whereby the gen('ral outline becomes nearly 
rectangular. The sculpture; cojisists of a rath('r fine granulation, whkh changes into 
a radial striation on tlie produced part. 

The ventral valve is very strongly but rather irregularly vaulted. In the 
longitudinal direction the spiral ]>nrt appears very strongly curved, whilst the 
uiiteiior pari is considerahly flattened. In the transverse direction the outline 
ascends vertically from the lateral margin, and forms a tiattened curve, whiedi is 
somewhat im]m\ssed in the middle, on ihe median ])ai't of the valve. The aj)ex is 
att('nualed, pointed, strongly bent over and not mucli })rominent; it barely overhangs 
tlie bing('line. Tliis latter is short, equal to or sliorter tlian the greatest breadth of the 
shell. In none of the few specimens at my disposal is it provided with an ar(‘a. 
There are no wings at tlic ends of the bingeline. Tlie valve is jirovided with 
a not V(‘ry deep median .sinus vvliicb comnienci's at a short distance from the 
apex, and disappears again bi'fore it has quil<> reaelu'd llu' anterior margin of the 
valve, whicli, in eonseijuenec, has a rounded, not indeiiti'd, outline. Tlie sculjdure 
of the valve is of two dilT(‘rcnt kinds. On the visceral part of the valve, ii]) to a dis- 
tance of about 35 rim. from the ajicx, measared along the curve, the sculpture con- 
sists of numerous, tine, dlongai('d, sharply-pointed tubinvlcs, which an; arranged irre- 
uularly in quincunx, and are plfieed on some coarse, not strongly develo])(‘d concentric 
folds. The tubercles have evidimtly once served for the supjiort of spines, but these 
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aro not preserved on any of tlie speeimens at my disposal. Wluyi the shell grows 
larger, tulao'cles and spines disaj)])ear altogether, and aro replaetsl by a line radial 
striatiou which heeomes more* and more coarse as it aijproaches the interior margin, 
so that this margin at last is ornam('ntcd only by a f(‘W coarse folds. 

The dorsal \alve is flat in the visceral region, w'ith bent-ii]) margins. The 
apex is most strongly excavated, and from both sid('s of it tlnwo extend two low 
strongly diverging folds towards the lateral margins of the valve. At a certain 
distance from the a})ex a low broad median fold is developed, which disap])ears again 
further on. The sculpture consists of a great number of little grooves, arranged 
about in quincunx, between which very numerous, extremely tine, hair-like erect 
si)ines are pla<;ed. 

The interior characters of the species are not known to me. 

The dimensions of a rather small but very complete specimen from Chidru 
are as follow : — 


Lcn^'tli of the ehell in a stiai^ht lino . 




. S3 inin. 

it a „ alonjf the curve 

# 

• • 

• 


. 62 „ 

,1 „ dornal valve 


• 


. 22 „ 

Greatest hreadih of thr shell 


» 


. 20 „ 

Lcn^llt of the hini^elme .... 




. 21 „ 

TliickiiesB of the ventral valve . 




. 11) 

Distdiice of the two valves from each other • 




. 16 „ 


Large specimens arc about 37 mm. in length and 29 mm. in breadth, but these 
are the largest known to me. 

Locality and geological position. — This is a very rare speci(‘s, and has been 
found by me only in the Cephalopoda-hcd of the u])j)cr Product us-limcst one. I 
collected +he species in this b(‘d both at ,Fabi (4 specimens) and at Chidru (1 sp). 
Another specimen has been found by Mr. Wynne at Yurcha, but the bed it came 
from is not known. 

Jtemarks. — The form mest nearly related to the present species is beyond doubt 
Prodaclm Innuholdti, Orb. It has the same fine granulation, but thcr(‘ are wings 
dev(‘]oped, the general outline is not rectangular, tin* sides not vertical, and 
on the margin of the ventral valve, wdiich is anteriorly not jnoduced, there is a 
granulation instead of a radial striatiou, so that Productits hmnhohiti can most 
cavsily be distinguished, and the present form must be .separated from it under a 
dilfcrcnt name. 

I’rodurtus ci/liudriem bears, however, yet a great resemblance to other shells 
which have mostly been desciibed und(‘r tin* nam(‘ of iSti'ojdialosia horrcscens, Vern , 
var. elongata, Harbot de Marny, or var. y/ry-va/rt/mn, Golovkinsky. It is true that 
these shells have a well distinguishable area, but as we know that an ai'ca occurs 
also not very randy in s])(*<*ics of Product ns, it nould be highly di’sirable to h'arn 
some more particulars about the iuTcrnal structun' of tlu'se sludls, in order to make 
sure whether they ought to be considered really as a Slrophalosia or (dsc as a 
Productus. If the latter be tli<‘ case, the ]»ossibility would not be excluded that 
the.se shells W'crc identical with our Productus cylindricus. 
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A.— PGjioup op FBODUCIUS PUSTULOSUS, Pliill. 

c 

15. PjiooucTUS puALENsis, 'VViuigoii, n. sp., PI. LXXV, lii'. 5. 

It is only U])Oii a single specimen that I can found this spe(‘i(‘s, 1 'it the 
occurrence of this specimen in the i^«s?i/iwtf-sanilstone of Phal is of ton great 
interest to pass it over in silence. 

The general outline is somewhat triangular, the hingeline being ^cry ^liort and 
the front comparatively very broad. The ventral valve is not very mueh a. lulted, 
hut the curve is very regular in both directions. The apex is rounded, not jminted, 
barely at all jirominent and little incurved. It is not qiiiti* regularly dexeh.jii il but 
somewhat twisted to one side. The hiugcline is not quite straight, but at both ends 
a little bimt uj). An area seems not to exist. The Aviugs are very small but (lat- 
tened, and their outline forms an obtuse angle. The valve presents in the middle 
a kind of flattening or very shallow median sinus, which (iommences at a short 
distance from the apex and extends doxvu to the front. On tlu' siiecimen which 1 
havi' for description the sludl is only partly preseiwed, the greater jiart of it 
bising an internal cast only. The substance of the shell is, hoAVi'ver, so A'ery 
thin that the sculpture of the cast is identical with that of the shell. 'I'his 
sculpture consists in numerous, slightly elongated tubercles, Avhich aiipareiitlx have 
borne very thin spines. The tuberidcs are arranged irregularly in (|uincunx, and the 
whole surface is sub-divided in broad concentric zones by a few concentric folds 
extending parallel to the shell margins. 

Neither the dorsal valve nor the interior characters of the s])ecies are known 
to me. 

The measurements of the only existing specimen are as follow : — 

Lfiigtli of tlu* sin’ll ill a straight line ..... js nun 

» „ 1. along the curve .... . .Jo 

Greatest breadth of the shell . . . . . . . . fiO 

Length of the hingeliuo ....... »>.> 

Thickness of the ventral valve ....... 

Locality and geological position. — The only specimen of this species that has 
been detected up to the present was found by myself at Bhal in the lower division 
of tbo Produotus-limestone, contained in a greyish-yellow sandstone dlled with 
numerous beautifully preserved specimens of Fusulince. 

liemarks. — It is with very great doubt that I introduce this species. If it is 
really a Producttis, it is most certainly different from all the fonns hitherto de- 
scribed. It must then be placed in the vicinity of Productus jms/nfos/ts, Phill. on 
account of the character and distribution of its tubercles, but is easily distin-uish- 
able from that species by its triangular shape and extremely short hiugcline. I must 
however, doubt to a certain extent whether this shell is in reality a ProduHus 
a'hc bonding and twisting of its apex to one side gives a certain irregularity to 
tlu! form, which recalls somewhat the shape of Strophalosia, though I cannot detect 
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a place of attacdimcnt nor an area in tl»o vcnlral valve*. But if this sluill ho really a 
Strophalosia, a question which (lan only ho solved when more extensive materials Avill 
he procurable, then it is ajipareiitly very hearly related to Strop, horresoeus, Vern., 
and might even prove identical with that species. 

1— ISOLATED SPECIES. 

10. PaonucTUS puiinoM, Davulson, PI. LXXTII, figs. 1-3. 

]S(52. 7^porh(c(us pitrdoni, Diiviilsnn : QuuH. Jour. (m*o1. Soc. IjoiuI., Vol. XVf II, j). 31, ])1. II, lij;. 6. 

18()3. Vr<i(iH('ti(s piirdoni (Djiv.) Ivoiiinck : ^>aleo/. <!(* I’IikIo, ]». 3S, pi. XTI, fif*. 5. 

This is one of the most hcautiful species of the Salt-range, hut at the same 
time rather rar(>. 

It is AV(‘ll charaeterised hy tin*- little-inflated ventral A'alvo, its (*xtrcmely short 
hing(*liiie, and its scul})turo, which consists of <‘xtremely niutierous fine s])iues. 
The gc'iieral out line, is nearly always longer than broad, only in young specimens 
tin* reverse is sometimes the case, and the greatest hreadth of the shell is .always 
situ.ated in the lower third on its length. The margins are always well rounded, 
and the front-liiK* is mo.stly, hut not ahvays, indent(‘d. 

The ventral valve is inoderatcdy inflated, hut its (uirve is not. regular. In the 
longitudinal direction the apex is strongly Ix'ut and even rolled in, hut soon the 
cum* hecomes less strong and towards the IVont tin* v.alve appears consid('r.ahly 
llattem'd. In tlu* transverse* direction the lat(*ral ])arts of tlu! valve ascend toler- 
ably strongly, then the shell suddenly bends round to tlie flattened and slightly 
im])rcssed middle* jeart. The ajx'x is jeointed, V(‘ry little prominent, not at .all ovor- 
hanging the hiugelinc. This latter is very short, and in most sjx'cimens not quite 
straight hut .arched. At both ends it projects a little and eau.ses the formation of 
very small slightly flattened W'ings. At a more or less small distance from tlu; ajx'X 
a median sinus commences which is .alw.ays broad and often very d(’cp ; it extends 
in all the specimens, with a single excei)tion, to the front of the vsilve. The scidp- 
ture consists of numerous fine elongated tubercles, which are finer and more numer- 
ous towards the nnargins than on the visceral part of the valve. They arc mostly 
arranged very regularly in quincunx, so that the shell appears as if covered with a 
cross-1 incation. The tubercles have served for the support of very thin hair-liko 
tubular spines, which are, however, only very rarely preserved. If the shell is 
somewhat deteriorated hy weathering, chiefly in the vicinity of the margins or on 
the sujall wings, the holes wdiich pierce the tuhcrtdes are enlarged, and then the 
shell surface resembles exactly that of Eiclmaldia, a very fine reticulation being 
produced. There arc on the visceral part of the valve about 0 tubercles within the 
space of 6 mm., hut on the margins I count not less than 10 tubercles Avithin the 
same space. In one specimen an indistinct radial plication is added to this tuber- 
culation, commencing about midway of the valve and extending doAvn to the mar- 
gins, the dilforent folds being of very unequal strength. 
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The dorsal ^alvc is rather flat with a slifjhtly vaulted apical region, Avliieh is 
separated from tlu5 wings by two diverging fuiTows. From this slighlJy raised 
apical region a strong and broad raodiin fold takes its origin, and rcaelies down 
to the front. On both sides of this fold two excavated roundish parts ol the valve 
are situated. The margins of the valve are more or less strongly bent uj), giving 
to the whole valve a concave appearance. The sculpture consists of a great number 
of small shallow grooves arranged in quincunx, between which a yet finer granula- 
tion is observable, the bases of very fine hair-like spines. 

The interior characters of the species are not known to me, except that a 
comparatively small cardinal process and a very long and strong median septum has 
been observed in the dorsal valve. 

The dimensions of a rather large specimen from Chidru are as follow : — 


Length of the Hhell in n si might line . 



, 



. 711 Him. 

„ „ ,, along the curve . 

n o dorsal vaIvo ^ . 



• 



. 114 „ 

. „ 

(rioatpsi breadth of the fihell 






. 60 „ 

Length of the hingelme .... 
Thickness of the ventiul valve . 




« 


• 3 .) „ 

. 31 M 

Distance of the two valves from each other . 






• 30 „ 


Locnlity and gpologi at I posUion . — The species is not very common in tlic Salt- 
range, and occurs chiefly in the upper division of the Froduetus-limesfoiic. 

The geologically oldest sporimon was found by Mr. Wynne a( Iviilahagh 
in grey limestone together with several other fossils which indicate that the bed 
from which this specimen came was on the limit between th(} middle and upper 
divisions of tlio Prod uctus-limesf one. 

In the upper division the sjiecies has been found by me in the section at Khura 
(1 sp.), in the section near Kufri (1 sp.), and at Chidru (4 sp.) ; Dr. Oldham found 
it at Musakheyl (not silicified, hut in a yellowish-gTcy sandstone, charact(-iistie of 
the upper division (1 sp.), and Mr. Wynne found the s])ecies trans-Indus at Jlilot. 

The geologically youngest speeinum I found myself at Virgal (bed No. I of 
the section) in the grey sandstones forming the topmost bed of the upper division 
of the Produetus-lirmvstfme, immediately below the Ceratite beds. This is the only 
species of Prodnclnn that has been found in tlu'so sandstones. 

Remarks . — The present syx'cies is very ])cculiar in its sculpture and shape, and 
though to a certain extinit it recalls the forms more or less allied to Produclus 
limnhohlti, yet I should not like to directly affiliate it to that group of forms. The 
hiugeline is much shorter and mostly arclu'd, the general outline, much moi*e 
elongated, and the form and arrangement of the tubesreh's is so j)eeuliar that I must 
consider the species here under consideration as an isolated form, the relations of 
which cannot exactly b(‘ made out for the j»resent. 

The species has not yet been detected in any other part of the world, excej)t in 
the Himalaya at the Niti Pass, whence it has been described by Salter. The 
oeeurn'nce of this syweies at that locality indicates with great probability the exist- 



PRODUCTUS-LIMESTONE.— BRACHIOPODA. 


707 


ence there of beds of the ago of the upper division of the Prodilctusdimestone of 
the Salt-range, while generally the carboniferous beds of the Himalaya appear to 
be geologically older. * 


V.— -Section; HORRIDI. 

k.— Geopp op PEOJDUCTUS OMINITZIANUS, Kon. 

17. Pkoductus opuntia, Waagen, n. sp., PI. LXXIX, figs. 1—2. 

This species shows always very small dimensions, and resembles in this respect 
Productus spinulostta, Sow. Its general outline is somewhat squarish, the wings 
very small, the apical part extremely strongly elevated, and the surface covered 
with many little spines. 

The ventral valve is very strongly inflated, and its curve is very regular in both 
directions. The apex is well pointed, strongly ^enrolled, in its median part very 
highly elevated over the hingeline and strongly overhanging it. The hingeline 
is comparatively long an(l always occu])ies the greatest breadth of the shell. At 
both ends of it small rectangular wings are developed which are but little flattened. 
A median sinus is n(iver present, only in some specimens a slight flattening of the 
median part of the valve can he observed. The surface sculpture consists of not 
very closely set, roundish, i)oiuted tubercles, which are approximately arranged in 
quincunx. I do not know whether th<‘se tubercles have served for the support of 
spines or not, as in none of the spccim»;ns at hand are spines preserved. These 
tubercles are sometimes in conneetion with longitudinal ribs, on which they are 
placed. The latter are chiefly distinct toM'^ai'ds the margins of the valve, whilst the 
tubercles are all of about c(iual strength. Otherwise only fine cenccntric strim of 
growth can be obst:rvcd on the valvo. 

Neither the dorsal valve nor the interior characters of this species are known 
to me. Only so much can be stated, that the present species did not possess 
the characters of the genus Marginifera, which will be described next. 

The measurements of a very complete, middle-sized specimen from Chidru are 
as follow : — 


Length of the shell in a straight line .13 mm# 

„ „ „ along the curve . . . . • . . . 26 „ 

Greatest breadth of the shell at the hingelino • . • • • . 14 „ 

Thichnens of the vential valve 8 „ 

Distance of the apex fiom the frontal margin ... . . . 9 „ 

The largest specimen known to me is IG mm. in length and 17 mm. in breadth. 
Locality and geological position. — This species seems to be restricted to the 
Oephalopoda-haA. of the upper division of the Productus-lime^tonc, and is even there 
very rare. I have found it myself at Jahi (3 sp.) as well as at Chidru (1 sp.). 

Bemarks. — For a long time I was inclined to afiiliato the present species to 
Prod, apinulosus, Sow., from the European mountain-limestone, as it agreed well with 



708 SALT-EANOE FOSSILS. 

that species in si^e. But at least specifically the Indian shell seemed to be different 
from Soworby’s species by the very strongly elevated median and apical pari of the 
shell, the smaller and less flattened wings, and by the occasional combination of the 
tubercles with longitudinal ribs. By all these characters, however, the present species 
approches 'Prod, geinitsiama, Kon., from permian beds of Europe. Thus it seemed 
on the whole safer to place the ahell here under consideration among tlie allies of 
Mons. de Koninck’s species. It is distinct from that form by its smaller size and 
constantly absent median sinus, but probably it is only a geographical variation or 
vicarious species for that permian shell. Frodnetua toallacianua, Derby, might also 
bo compared, but the figures are too bad to allow of a closer comparison. 


1. Group op PRODUCTDS KIANGSIENSIS, Kays. 

18. Prouttctus tumiuijs, Waagen, n. sp., PI. LXXX, figs. 1,2, 3. 

The size of the present species is always moderate, it never attaining any 
considerable dimensions. The general outline is transvgr.sely oval to squarish or 
even nearly cubical. The dorsal valve is evenly concave, not goniculated. The 
sculi)turo consists of a tolerably fine and not prominent radial jdication, which 
becomes indistinct and irregular towards the margins, and on which not very 
numerous thin erect spines are irregularly distributed. 

The ventral valve is moderately to very strongly inflated, and the cuitc is 
always very regular in the logitudinal direction. Transversely the valve a])pcars 
flattened in the middle, and the lateral parts descend nearly vertically, so that very 
strongly inflated specimens appear nearly cubical. The wings are generally small, 
l)ut sometimes bear an expansion which spreads out and descends vertically from 
the hingeline (PI. LXXX, fig. lo & le). The beak is not much incurved, ]H)inted, 
and not or barely overhanging the hingeline. In strongly inflated .sjx'ciniens the 
apical rcf^ion is hii^lily elevated above that lino. The scul])tijre consists of numer- 
ous low, broad, rounded radial ribs, which are tolerably regular on the visceral part 
of Ihe valve, but become irregular as .soon as they have jiassed that region, bending 
in various directions and splitting up into several finer ribs. A concentric 8cuIj)turo 
does not exist, except along the hingeline, where several short folds arc observable. 
There is a not very great number of erected spines irregularly distributed over the 
surface of the valve. On the a 2 )ical region they are more numerous than elsewhere, 
and chiefly two diverging rows are ahvays distinct, extending from the apex on 
both sides of the visceral ])art. 

The dorsal valve is deeply and regularly coneave, and its visceral part is most 
decidy excavated. The wings are concave and separated from the remainder of l.ho 
valve by an obtuse ridge. A trace of a median fold is sometimes developed in 
this valve. The sculpture consists of fine and faint radiating ribs, which are in- 
terrupted from time to time by shallow grooves that correspond to the spines of 
the other valve. Two rows of such grooves are chiefly conspicuous extending 
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along the ridges that mark off the wings from the remainder of the valve. Of 
spines not a trace is observable on this valve. 

The interior characters of the species/ire absolutely unknown to me. 

The measurements of the largest specimen are as follow 


Length of the shell in a straight line . 


. . . 30 mm. 

9> 9} 99 along the curve 

» • « 

. 48 

Greatest breadth of the shell 


. 30 „ 

Length of the hiugeliue 

- ft 

. 25 

Thickness of the ventral valve . 


. 33 „ 


Locality and geological positim. — The present species is to be mot with 
rather frequently in the middle division of the Productus-limesione, and it occurs 
much more rarely in the upper division. 

In the middle division it has been found on the road between Vurcha and 
Uchdli (1 sp.), at Morah (2 sp.), at Kdlabagli hill (1 sp.), and at Kafirkot (3 sp.). 

In the upper divison only the Cephalopoda-^icil at Jabi has furnished me two 
specimens. 

Jtemarks. — This spesics has been for long a great puzzle to mo, and even now 
it is only in a provisorial way that I idacc it in the section “ Horridi," its 
systematic position being still to a certain cxlcnt doubtful. 

The, species to which it is most nearly related is on the one hand Prod, 
kiangsiensis, Kays., and Prod, cliandlenni, Derby, on the other ; but also one 
of the specimens figured by Koninck (Monogr. du Genre Productus, PI. X. 
fig. 2, c. f.) under the name of Prod, longispinns. Sow., must be comp.ared. The 
difficiilty of the classification appears already cleai’ly from the systematic j)ositiou 
that has been assigned by different writers lo these allied s])ecies. Prof. Kayser puts 
hifi Prod, kiangsiensis m\o Cuperaii Prof, Derby jdaees his Prod, chand- 
lessi on the contrary in Davidson’s “ StihlucccN ; ” and Prod, louginpinus. Sow., is 
counted by Mons. de Koninck among the SemireiicnlalL" I have placed my 
new species in the “ Uorridi ” on account of the groat resemblance certain 
specimens, in which the longitudinal strialion becomes indistinct, acquire to the true 
Prod, horridus. 

Among all species by far the most nearly related to the present form appears 
to be Prod, kiangsiemis, Kays. This species has b(*on described by Kayser from the 
upper carboniferous bods of Lo-Ping in China, and is related to the present speciies 
by the similarity of the i>lication of the wings and the arrangement of the spines ; 
it diffem from it on the contrary by its smooth ventral valve on which a radial 
striation only exce])tionally oc(!urs, and by its smaller size. A small area occurs 
occasionally also in the Indian shell. 

Productus chandlessi, Derby, from the coal-measures of Itaituba in Brazil, 
differs from the shell here under consideration by its generally more strongly deve- 
loped wings, a faint reticulation in tbe apical region of the ventral valve, a smooth 
frontal part and a more irregular distribution of the erect spines. 
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Similar characters distinguish also Mens, dc Koninck’s Trod, longispij/ns from 
the present S})ecie8. 

« 

VI.— Section: IRBEGULARES. 
m.— Gkoitp of PEODVCTUS STRIATU8, Fischer. 

19. — Pkoductus compressus, Waagen, n. sp., PL LXXXI, figs. 1, 2. 

1862. ProJucttti ttriatui, (Fisch.) Davidsun : Quart. Joum. Qeol. See. Lond., Vol. XVIII, p. 31, pi. I. fiff, 18* 

1863. Producius striatus (Fisch., Davids.) Koninck ; Foss, paldoz de Unde, p. 37. pi. X, 18. 

The general outline of this species is exceedingly variable, sometimes elon- 
gated, sometimes roundish, but always the shell is easily recognisable by the 
many concentric wrinkles it bears and by the wings which are vertically bent down. 

The ventral valve is very variable in its inflation, and no constant characters 
can bo indicated on this point. In the longitudinal direction the cuito ascends 
sometimes rather rapidly from the apex, and becomes then more and more flattened 
towards the front ; in other cases it remains rather flat in the apical region and 
then suddenly bonds down to the front. Transversely the curve is somewhat 
more regular, but also valuable, inasmuch a.j it is more elevated in elongated than 
in roundish specimens. A strange character consists in the circumstance that the 
valve is always so strongly compressed in the ajiical region that in a view from 
above the lateral margins are concealed below tlie overhanging lateral parts of 
the valve. The apex is thin, pointed, and bent over only at its extremity. A 
hingeline, properly speaking, does not exist. Immediately from the ojx'x the wing'^, 
which arc rather largo and flat, bend vertically down, leaving a comparatively 
veiy small triangular space between them, and no room whatever for a straight 
Lingeline. The wings are marked otT from the remainder of the shell in some 
specimens by a flat impression, in others not, but the wings are always easily 
distinguishable by the spines thoy hoar. There is not a trace of a median 
flattening or me-dian sinus on this valve. The sculpture consists of very fine 
radiating lines, which are of equal breadth over the whole extent of the valve, 
augmenting frequently by intei’calation, and bending well down on the lateral 
portions of the valve so as to reach the margins ahvays at right angles. This 
longitudinal striation is crossed by numerous tolerably broad rather irregular 
concentric wrinkles, which are narrowly round(*d on top and separated from each 
other by broad rounded valleys. These wrinkles are restricted to the median 
part of the valve, and do not extend on the wings. On these latter parts a varying 
number of irregularly bent long slender spines arc situated, which are quite ii*regu- 
larly distributed and extend only a short way along the lateral margins of the 
valve. On the median part of the valve every trace of a spine is absent. 

Of the doreal valve only fragments are known to me. I only know that it 
is strongly concave, leaving but very little room between it and the ventral valve, 
and that it is also covered with a very fine longitudinal striation. 
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Tlie intorior charactors of tlio species are also nearly quite* unknown to me. 
All that 1 know is, that the dorsal valve bears a very strong and high median 
septum. • 

On account of the extreme variability of the outline of the species it appear® 
barely practicable to give exact measurements. All that can be said is, that the 
species is always of a medium size, and that the dimensions may best bo seen from 
the drawings on PL LXXXI. 

Locality and geological position. —The is not very rare in the middle 

division of the Productus-limestone, where it has been found at Khund (1 sp.), 
at Morah (3 sp.), at Vurcha (2 sp.), at Katwdhi (1 sp.), in the Chittawdn near 
Ghari (1 sp.), and at Kddrkot (1 sp.). 

West of Khura I collected a specimen of the species in the very lowest beds 
of the upper division of the Productus-limestone. 

In the lowest division no specimen has been detected up to the present. 

Remarks . — By Mr. Davidson this species has been considered as identical with 
Trod, striatus, Pisch., and I must here expose the reasons why I cannot concur 
with that learned author on this point. If one e()mj)ares the true Trod, striatus, 
Fisch., with the present species, one soon finds that the wings, if they arc not broken 
away, arc always horizontally spread out ; though they be very small, they are never 
bent down vorlically from the hiugclinc. The concentric wrinkles are few' in num- 
ber and chiefly developed on the wings and laleral parts, disajijiearing in most cases 
on the median part of the .shell : in Trod, compressus, on the contrary, the wrinkles are 
very numei'ous and most strongly developed on the median part, whilst they di.sap- 
pear entirely on the wings. Thevse differences seemed to me siilTiciont to distinguish 
specifically betweem Trod, sfriafm, Fisch., and the present specie's. 

The vertically bent down wings, whicdi are not owing to any jieeuliar preserva- 
tion of some of these shells, but which regularly ocmir in all fhesjiecimens, produce 
a very striking appeararn'o in the spiicies. In a lateral view tlu* species thus resem- 
bles very much Trod, ermiuem, Kon., but can easily be distinguished by the ab- 
sence of a hingoline and the sjiines on the wdngs. 

A shell which perhaps might be identical Avit h Trod, compressns is the one 
figured by Kayscr from upper carboniferous beds of Lo-Ping in China under the 
name of Troductvs cora. Orb. I would have considered this form as undoubtedly 
identical with mine, but that the concentric wrinkles appear to bo somewhat 
sharper. 


20. PiioDTJCTUS MYTiiiOiuES, Waagen, n. sp., PI. LXXX, fig. 4. 

The general outline of this species is triangular, mytiliform. The ventral valve 
is but little inflated, the wings small, and the concentric wrinkles are rather faint ; 
a hingoline does not exist. 

The ventral valve is but very little arched in the longitudinal direction, but its 
curve is very regular. Transversely the valve appears much more strongly vaulted. 
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and chiefly in the apical region its curve forms about a semi-circle; towards the 
front the valve is only flatly arched. The apex is very strongly pointed, pj’oiiiinont, 
, and hut very little incurved. The wings hre very small and vertically bent down; 
they hear a row of spines along their margins, and one or two scattered on their 
surface. The valve is covered by an extremely fine radial sti'iation, which appears 
to be much flner than in JProd. eompronsua. While in the latter species there are 
generally eight to nine striae within the space of 2 mm., fhcre can generally be 
counted 12 to 14 striae within the same space in the present one. The striae are 
often very irregularly bent in various directions, and the shell appears off cn as if 
injured and again mended. As in other allied species the strim are curved so as 
always to meet the margins of the valve at right angles. Tlu^ spines which have 
been mentioned as ocourring on the wings arc the only ones that exist, the remain- 
ing surface of the valve being entirely devoid of spines. The concentric u rinkles 
are neither very numerous nor very distinct ; they arc, however, strongest on the 
median part of the valve. ^ 

The dorsal valve is very deeply concave from the apex, and this concavity is 
very regular. It has no wings, and no hingelinc, but is narrowly rounded at the 
apex, the straight lateral margins reaching up to very near the apex. The front 
is rounded as in the other valve. The sculpture consists of a fine radial striation as 
in the other valve, and of indistinct irregular concentric wrinkles. Spines are 
(mtircly absent on this valve. 

As in all the species allied to Prod, siriatvs, Fisch., so in this one the sub- 
stance of the valves is extremely thin. Of the interior characters of this species 
nothing is knoAvn to me, cxcei)t that the dorsal valve possessed no prominent median 
septum. 

The raeasui'cmenls of a sj)ecimen from Jabi are as follow : — 


Len"lh of tho hIk'II in a straip^ht lino . . . . . 51 mm. 

„ „ „ alon^^ the curve . . • • . . . C3 „ 

„ „ dorsal valve . , . . . - - . 52 ,, 

Enlire hrcadtli of the sh( II . 45 

Thickness of the vcntr.il valve „ 

Distance of the two valves from each f)ther 5 „ 


JjOcnlity and gcologicnl i>ositioyt, — There arc altogether only two specimens of 
this species known to me, one entire and one fragmentary; they were hofh collected 
by myself in the Cephalopoda-hod of the upper Productus-hmestono at Jabi. 

This species approaches in its general appearance even more tlian 
the preceding one to Trod. sMatuit, Fiseh., on account of its feeble concentric 
wrinkles. Specimens of Fischer’s .species, in which the wings arc broken away, 
can only be distinguished by their coarser radial striation. In tho specimens 
of Trod, myiiloidett, however, the wings arc not broken ; they are well preserved, 
hnt not spread out liorizontally, on tho contrary bent down vertically, and this is a 
deciding character, which makes a distinction of the Indian shells from the mounlaiu- 



PRODUCTUS-LIMESTONE.— BRACHIOPODA. 713 

limcstono species absolutely necessary ; as a consequence of this character there 
is the entire disappearance of a hingcline. 

By these vertically bent down wing^^ Prod, nnjtiloides very nearly approaches 
the Prod, oompresaua, W., described before. It is, however, distinct from that 
species by its smaller wings, its less sharp and distinctly developed concentric wrinkles 
and the much finer radial striatioii. 

I have separated the two forms on these grounds in a somewhat provisional way, 
as the materials which have sei’vod for the d(‘scrip<ion of the present species arc 
rather scanty. Nevertheless, the shells from the Cepltalopoda-hoU seemed different 
from the others, and thus I have come to distinguish the new species; further 
investigations only will show whether I have been right in doing so or not. 

Genus: MARGINIPERA, Waagen, n. gen. 

Though species belonging with great probability to the present genus have 
been described already by several authors, yet ifo one has drawn particular atten- 
tion to the rather strange characters by which it differs from Prodtictua proper. 

It must be admitted that these characters do not make their appearance sud- 
denly, but that they are developed by degrees, so that in the Brachiopod fauna of 
the mountain-limestone the genus appears to be indicated but not well developed, and 
only in later geological periods its full development is attained. The observer who 
has most attentively described the peculiarities in question, and has most conscien- 
tiously figured them, is Gehoimrath Abich, who has described several sjiocics in his 
monograph of the fossils from Djoulfa on the Araxes. But he deemed these' 
peculiarities not sufficient for tlie esiablishment of a new genus. 

According to my view, however, they arc sufficient for such a purpose. If we 
consider the family of the Prodmtidac altogether, we find that the- generic distinc- 
tions arc rather difficult wdfhin the whole family, and that the limits of the differ- 
ent genera are rather uncertain. Such is the case with Chouctea, Strophnlosia , 
Attloa/eges, ^c., which all have been considered by many writers only as sub-genem 
of Produclua. While however in those cases the distinguishing characters arc ex- 
ternal as well as internal, in the shells here under consideration the peculiarities 
arc all internal and can be observed only when the shell is partly broktm. 

The shells which I consider as belonging to the ])rescut genus are always 
rather small, and never attain any <'onsiderahlc dimensions. In their external 
a])pcaranco they arc absolutely like Productm, so long as the shell is not broken, 
but as soon as the shell-margin is removed, wdiich very easily happens, the differ- 
ence comes to light. The cause why the shell-margin so very easily breaks off is 
a thick prominent shelly ridg(>, placed vertically on the internal surface of the dor- 
sal valve, and by which the visc(*ral part of that valve is girt. In the ventral valv(i 
a similar ridge is developed within the wings only. In this Vay the visceral part 
of the shell is perfectly chambered off from the remainder of the shell. Tht'se pro- 
minent concentric ridges are sometimes finely striated and crenulated, sometimes 
smooth. The other internal characters are in all the specimens at my disposal 
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(except in Marg, iypica, W., where the description will be found) very indistinct, but 
on the whole they seem to be similar to those of Productus, 

This strange chambering off of the visceral part by means of proper projecting 
ridges seems to me perfectly sufficient for the generic distinction of these lorms, 
certainly it is as well worthy of notice as the existence of an area in Aulosh'gcs or 
the like. 

In the mountain-limestone this character is not yet well developed in any of 
the Productu8-\i\iQ shells. I have observed indications of such ridges in some 
specimens of Prod, longispinua, Sow. ; in which species something of this kind has 
also been figured by Davidson (Mon. Brit. Garb. Brach., PI. XXXV, fig. J>), and 
in Prod, proboscidens, Vem., but the development of these ridges is never any- 
thing like that occurring in the shells of the Salt-range. The geologically oldest 
species that probably must be considered as a true Marginifera is Marg. splendens, 
Norw. & Pratt., from the coal-measures of Illinois, Missouri and Indiana. I have 
no specimens of this species for comparison, but as far as can be judged from 
Norwood’s drawings, fig. 6b seems to represent a true Marginifera. Among 
Mr. Trautschold’s figures of Producti from the upper carboniferous limestone of 
Moscow, I find no specimens of Marginifera. Most numerously the genus seems to 
be represented in the ])ennian beds of Djoulfa and the Araxes. Mr. Abich has dis- 
tinguished two species : Marg. spinosocostata, Ab. sp. and Marg. helica, Ab. sp., 
which both have been united by Moller with Prodnetus horridus. The occurrence of 
internal ridges, which have been very exactly described and figured by Abich, forbids 
such an identification. 

On the whole it is probable that the genus has taken its origin from Produciua 
longispitiits, Sow., as all the forms of Marginifera appciir to be more or less 
nearly related to Sowerby’s species, but that species itself seems to possess the dis- 
tinguishing characters not y('t in sufficiently stro)ig dcveloi)ment to be considered as 
belonging already to the g(‘nus Marginifera. Only in somewhat more recent geologi- 
cal times, in upper carboniferous beds, the characters of the genus seem to hare 
been quite well developed. 

In the Salt- range the genus is rat her largely represented, and extends through 
the whole thickness of the Prodiictus-Jimestonc. Species of tiu' genus are chiefly 
numerous in the lower division of the formation, where not less than four species 
occur. The middle division is not so rich in species, but so much the richer in in- 
dividuals. The same can be said of the upper division where two species occur, one 
of which is however rare and extends into the topmost beds of the whole formation. 

Three of the species form together a well-marked developmental series; these 
arc Marginifera excavata, W., a rather common species of the lower Productus- 
limestone ; Marg. typica, W., the very common species of the middle and upper 
divisions; and Marg. ornata, W., a rare species of the Cephalopoda-hedand oi the 
topmost beds of the upper Productus-limcstono. All three arc related to a certain 
extent to Marg. aplendem, Norw. & Pratt, Two other species, both from the lower 
Productus-limcstone, can be brought into connection with Abich’s species of Mar- 
ginifera. One of these is very nearly related to Marg. spinoaoooalata, Ab., and will 
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bear the name of Marg. ova! is, W. ; the other agrees to a e(‘rtain extent witli Marg. 
helica, Ab., and will he ealled Marg. fransrrrsa, W. At last there remains an iso- 
lated species, the relations of which arc ihthor uncertain. It occurs also in the 
iower Produetus-limcstone and will receive the name of Marg, ecUinata, W. The 
species can thus be arranged in the following manner : — 

Group of Mapginifera splendens, Norw, & Pratt, sp. 

1. — Marginifera excuvafa, W. 

W. 

3. — „ ornati, W. 

b . — Group of Mahoinifeiia spinosocostata, Abicli, sp. 

4. — Margini/era ovalis, W. 

e . — Group of Mauginieerauelica, Abi(5h,sp. 

6. — Marghnfera transvena, W. 

d , — Isolated species. • 

0 . — Margltufera echinaia, W. 

• 

I cannot reco"nis(? any of the Salt-ran"c forms in any other locality of the 
world. Several species doseril)ed by American authors miglit ho compared to the 
Salt-ranf^o shells, hut none is, according to my o])inion, identical. It is true 
the establishing of identity depends to a great extent upon the extension one 
wishes to give to a species, and if one draws the limits of tho single species 
rather wide, an identity will often ho the eonsequenee. Thus all the coal-measure 
species of America, which ])rohahly are for the greater part Murgtnifera, have been 
united by Mr. Davidson aa ith l*ro(L longtNp/uiis, Soav., and yet T must consider Marg. 
splendens, Vrod. loabushcusis and Pml. capacii each as a ditferent and well distin- 
guishable species. Alsf) the Indian Marghnfera fnpicAt has b(“eii considered by Mr. 
Davidson as identical with Vrod. loiuj'isphnis, Sow. T however should not like to 
adopt this vicAA^ The true Vrod. loiighphins, of AA'hieli I have soino ten speci- 
mens foi‘ comparison, is ditferent from the Indian form by the entire absence 
or very insignificant development of internal ridgi's hordtjring tho viseoral por- 
tions of tlic valves. This diireiAMiee seeais to me such an impoi’tant ono that I 
must con.sider tho Indian shell as holonging to a dilforont genus, and tlius this latter 
cannot ])ossibly be speed tically indontical with Sowerhy’s s])('ei(>s. The form with 
which an identity might jecrliaps exist is 3la?'g. splendens, Norw. and Pratt, and I 
have in eonsequenee made use of this name for tho heading of tho group to 
which my Marg. typica belongs. 

a.— G roup op MABGINIFEllA SPLENDENS, Norw. & Pratt, sp. 

1. Makginipera excavata, Waagen n. gen. ot sp., PI. LXXVIII, figs., 2, 3. 

This 8i)ecics is always of rather small dimensions and of a somewhat trans- 
versely oval or BA^cn almost transversely rectangular outliue. The apical region is 
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tolerably prominent, the ventral valve inflated and covered by a radial striation 
bearing a great many long slender spines, which are directed forward. The dorsal 
valve is concave, devoid of spines, and be&rs many elongated grooves. 

The ventral valve is very strongly inflated and enrolled, forming a not very 
regular open spiral. The umboixal jxart of the valve is very strongly prominent in 
adult specimens, less so in young ones, and is highly elevated above the hingohne. 
In tlio transverse direction the valve appears somewhat rectangular, the median 
part being strongly flattened or even impressed, and the sides descending nearly 
vertically to the lateral shell-margins. The wings are very small, pointed, and but 
little arched ; if entirely preserved they mark the greatest breadth of the valve. 
Tlie apex is strongly incurved, pointed, and well overhanging the hingeline. A well- 
d(‘V'elopcd sinus is not present on the valve- The sculpture consists of not very dis- 
tinct radial ribs, which are not very numerous; they are crossed on the visceral part 
of the valve by indistinct irregularly wavering concentric wrinkles, which do not 
d(\scend to the hinge-margin. The longitudinal ribs are provided from distance to 
distance with long slender spines, which are bent forward very near the root. 
Tliese sjtincs are more numerous on the lateral than on the median parts of the valve, 
and along the hing(“liue two tolerably distinct rows of them can be made out. 
Tlie remaining surface of the valve is covered by ve.ry line concentric stria) of 
growth. 

The dorsal valve is deeply and evenly convave, only the Utile wings being some- 
what flattened. The whole valv e is cov'er<*d by irregular not very strong concentric 
wrinkles, while a radial sculpture is eutmdy absent. Instead of it nuimwous 
radially arraTiged elongated grooves can be observed, which give to this valve a very 
characteristic a2)pcai’ancc. 

Of the interior characters of this species but very little is known to me. Only 
the existence of the internal ridge, characterstic of the genus Maryiiiifera can be 
stated with certainty. 

As has been said before, the species never attain considerable dimensions ; the 
largest specimen knowm to me shows the following measurements : — 

i of the nhell in a straif^bt line ........ 20 uim. 

„ >, „ ulonijf the curve 44 „ 

„ „ Binjiller valve in a straij^bt lino . . . . . lO „ 

Groati'‘'t brnadtb of tho Hbcll at the bingeliuo . . . . , . 2() „ 

ThiclnieSB of tho ebcll . . , . . . . . . . 13 ,, 

Locality and geological position . — The speeies is not very rare at certain places 
in the lower division of the Productus-limostone. It seems to have been a species 
that lived in the immediate vicinity of the shore, as I have found it only in tho 
Nilawdn at different places, associated everywhere with many fragments of wood, 
&c., indicating a shore-deposit. The Nilawdn is at the same time tho first place 
to the east, whore in the Salt-range tho fossiliferous beds of the lower Productus- 
limcstone make their appearance. The species is numerous there, hut it is difficult 
to obtain specimens, as they are all very brittle and fall to pieces when extracted 
from the rock. I brought away only two well-i)rescrvcd specimens. 
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iKwarA^.~The present speoies appears to be very nearly related to ProduciuM 
loHffUpinus^ Sow.i as defined by Davidson. Ihe ventral valve shows a difference 
from the same valve in Sowerby’s species by the more numerous spines which are 
chiefly crowded together on the lateral parts of the valve and by a more prominent 
visceral region. The dorsal valve of Marg. excuvata is by its elongated grooves 
so characteristic and peculiar that it needs no comparison with the same valve 
of ProductuB longiapinus. 

Marg. aplendena^ Norw. and Pratt, has a distinct sinus in the ventral valve, 
also less numerous spines and a quite different dorsal valve. 

It seems thus that our species is a well distinguishable form, which still boars 
a great resemblance to Marg. typica which will be described next. The differ- 
ences consist in a less prominent visceral part, more numerous spines, more irre- 
gular concentric wrinkles in the apical region and an entirely peculiar dorsal 
valve in our Marg. excavata. 

2. Maroinifeua. typica, Waagon, n. gen. et sp., PI. LXXVT, figs. 4 — 7 ; 

PI. LXVIll, fig. 1. 

1803. Productuft ion^fsjnnuft, (Sow.) D&.\\ihou : Quart. Jouni. (Jool. Soc. Loud., Vol. XVI 1, p. 31, pi. I, 
1803. PraduHus lottgispinusy (Sow., Da\.) Koiiinck: Fokh, paleoz. do riiido, p. 37» pi. X, fij?. U). 

Most spcclineus of this sjiooies have a very strongly iullatcd ventral valve with an 
extromoly prominent ajiical n'gion, weli-clevolopcd winjjs, which arc, however, often 
broken away, and a not very deo^dy concave dorsal valve which is (‘xeollently charac- 
tei'isod by a row of grooves placed on th(‘- limit betw(*ou tho wings and the romainder 
of tlie valve. Tho s])(!eios, however, never attained any cousidcrahle size, but 
n'maincd alw'ays ratlu'r small. 

The ventral valve is very much inflated, nearly spirally enrolled, and the visceral 
part is very strongly prominent above ilu; hingidine; the curve is, however, not 
equal in either direction. Longitudinally the apex appears well bent in, but very 
lujar the apex already a considerable flattening of the valve takes place, which 
continues to the point where the valve apjtears most highly elevated above the 
hinglino, then the flatt(ming suddenly changes into the n'gular spiral cuvv(!. In 
ihe transverse direction the median part of tho valve appears distinctly flattcmcd 
and impressed, while the lateral parts are bent down nearly perpendicularly. The 
wings arci very large, not pointed at their extremities, more or less sj)irally enrolled, 
and separated by a deep furrow from the remainder of tho shell. ‘When they are 
preserved, as is comparatively rai’cly tho (lase, the general sliape of the valve 
appears considerably broader than it is long, otherwise the breadth and length of tho 
valve are about equal, and then the general outline appears somewhat squarish. 
Only young specimens have a more or less transversely oval outline. TTkj ai)ox 
is not much bent over, strongly pointed, prominent and somewhat overhanging tho 
lungeline. At a short distance from the apex a woU-dcvolopcd, not very broad, 
but rather deep sinus commences, which extends down to ihe front, though it often 
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becomes somewhaj; more shallow in the frontal region. The sculpture of the valve 
consists in a fine radial plication which is about parallel up to a certain somewhat 
variable distance from the apex, and then begins to converge from both sides 
towards the middle of the median sinus. This fine plication continues mostly 
within the sinus down to the frontal margin, hut on the elevated lateral portions 
of the valve several of the fine ribs unite indistinctly into a few coarse ones, on 
which then more or less numerous, irregularly placed, erect spines are situated (see 
PL LXVIIl, fig. 1). In the apical region the radial folds arc crossed at a greater or 
less distance by rather indistinct concentric ribs. On this indistinctly reticu- 
lated part of the valve there are more or less numerous fine spines quite irregularly 
distributed. Also, very regularly a di'-tinct row of spines is to be observed along the 
furrow which separates the wings from the remainder of the v.nlve. The wings 
arc smooth or provided only with a faint concentric sculjiturc. Siu'nes are always 
w'anting on them. 

The dorsal valve is very deej)ly eoneave. The wings nrr flattened or slightly 
concave, se])arafed from tiie rcjuairtder of the valve by .angular, strongly prominent 
divering ridgi's. Towards the front a not very strong inodinn fold is deveJojicd. 
The concave jiarl of the valve is rather distinctly retieufab'd in theajuea] rem’on. 
Lower dovv n only a fine regular radial pliention I’rimiink. The whole reticulated 
p.art is irregularly strewn with little round shallow grooves, eorresjionding to the 
spines on the other valve. Tw o row s of these grooves are, however, most conspienous ; 
they extend inside along th(‘ ridges which seji.aratc the wings from the remainder 
of the shell. Prominent spines .an* absent on this v'alve. 

I encountered great difficult i<‘s in making out the internal charaeters of this 
species, and only quite las'cntly I succeeded in making some preparations showing 
these char.aeters ; they .are represented in the subjoined wood-cut. 



Fip. 2n. Makgimplha T'VPIca, Waafjon, n of Rp. r)oi«?al and vcntial v.ihoa of one and the panto speniuon 

fitmi tlx C( pl» ilopoda bid ol Jabi 1 j, dot sal valve, inttinal vuw, Htionj^l^f Lnlarj^td , 2 a, vential valve, intotnal 
VK w, enl , 21), lion I vu w of the same, the wiufjs hrohen off, also (.nlai^< d 

The ventral valve is very peculiar, and deviates very far from the corresponding 
valve of Frod. longisptitus. Sow. As regards tlic muscular impressions only the 
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adductor impressions are quite distinctly Visible. They arc situated on both 
sides of the middle line of the valve and are narrowly elongated in shape. The 
divaricator impressions are not so distinct. ,Thcy are certainly not striated longitu- 
dinally, seem to be roundish in shajie, rather largo and situated outside and on a 
level with the adductors. The ridges, characliu'istic of the genus, commence in- 
side under the apex. They leave a narrow slit in the middle betwe(‘n them for the 
passage of the cardinal process of th(‘ other valve. They are not very high in this 
part of the valve, run down along the hingolino up to the comnioncojuout of the 
wings, then suddenly become high and sharp and bend round in a l)road curve to 
join the lateral parts of the valve, leaving the wings free, in the frontal part the 
ridge dwindles down to a mere promiiu'nt line. The ridges are all along more or 
less strongly erenulated on top. 

In the dorsal valve the internal eliaraeters are rather eoni])lieated. The car- 
dinal process is short, (|uite sessile, not ])<>dieulated. It is somewhat belt-shaped; 
deeply hollowed out on its lower or e\t(‘rnal fa(‘e and slightly vmdted on the u])])er 
or intoraal face. Its margin is deejdy slit opiti on tin* lowfw face and cut into 
three laj)pets on its upper one. The cardinal jmxa'ss is continued on the inner 
side of the valv<! as a lon^ but n(*t very high nuHlian sejdum. Where the ])roce8S 
is joined to the body of the valve there an* on both sides a hind of dental grooves 
for the reception of the conunema'nieut of tin* int(“nial ridges of the other valve. 
Outside and stmiewhat below tlu'se grooves the marginal ridgc's of this valve take 
their origin. They ax'c so disjtosc'd as to lit within the ridges of the otlu'r valve. 
In th(‘ eoinmeneement they are sharp, hut low and narrow, crenula1('d on their 
outer side, and remain so down to nearly th(‘ (uid of the Avings ; tl)en they begin to 
become broader, and to he bent at the same time outward. In this condition they 
show a convex inner or upper face; and a concave outer or Icaa^t one. The uj)p(*-r 
fata? is very finely transversely striated, Avherehy tlu' margin a])])ear8 under the 
lens to be very finely erenulated. 'I'his broad part of the ridge extends Avithout 
interruption over the lateral and frontal parts of the valve. In tin* apical region 
outside of the ridge just described are rather (lef'i? and broad furrows, wdiich serve 
for the reception of the ridges of the other vahe. Aft(‘r this a very strongly 
thickeiK'd hinge-margin folloAvs and extends to the end of the AAungs. In the 
median part of the valve, rather more approached to the ajiical region, the muscular 
impressions arc }>laci*d on both sides of tin* median septum. The two pairs of 
adduc-tor impressions are very strongly distin(?t from each other. The inner pair is 
large, somew'hat reniform and very stronglj'^ raised above the surrounding parts of 
the valve. Tin* outer pair on tin? contrary is much smalh'r, elongated, oval and 
situated in holloAved-out grooves. The brachial ridges arc not well jjreserved in any 
of th(‘ speciimms at my disposal. They seem to he low, liliform and simply hook- 
shaped. The internal surface of the valve is all ovi'r finely granulated. In the 
frontal region, within the marginal ridge, some larger spines s(?em to have existed. 

The substauci' of both valves is always very thin. 

The measurements of two sjieciniens — No, I, the largest one knoAvn to me. 
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from Jabi, and No. II, a middle-sized specimen from the upper Productus-lime8t<Hie 
of Swds, arc as follow : — 

u 

I. II. 


Length of the sboll in a stmiglit line 

. 

. 

. 21 

mm* 

17 

mni. 

„ „ „ along the curve • 



. 42 

tf 

33 

ft 

„ „ Binallei valve in a straight line 


• 

. 12 

»» 

10 

>* 

Biendth of the shell with the wings . . 

• 


. 31 

*» 

21 

ft 

„ „ „ without the wings 

• 


. 17 

tt 

17 

ft 

Thickness of the ventral valve .... 

• 


. 14 

tt 

10 

tf 

Distance of the two valves m the visceral region . 



. 10 

ft 

7 

ft 


LocaliUj and geological position. — The present species is one of the more com- 
mon ones of the Productus-limestone. It occurs chiefly in the middle and upper 
divisions of the formation, while in the lower division no characteristic specimens 
of the species have been found up to the present. 

The f'cologically oldest specimen was collected by myself at Nursing Pohdr, 
in a black limestone of which th6 lowest bods of the middle Productus-limestone 
are there composed. In the higher beds of the middle Productus-limestone tlie 
species has been found at Vureha (1 sp.), on the road between Vurcha and 
Uchali (7 sp.), in the Chittawdn (3 sp.), at Morah (1 sp.), in the Bazdrwdn (1 
sp.), in the Bukh ravine (1 sp.), and at Swds (1) sp.). Trans-Indus the species lias been 
collected by myself and by I)r. Verchero at Kdfirkot (8 sp.), and by Mr. "Wynne, 
north of that locality (8 sp., all on one jiiece of rock). In the section near Khura 
I collected the sjieeies in the top btsls of the middle division (1 sp.). 

The upjior division is not so rich in specimens of this species. I collected the 
shell WTst of Khura in the lowest beds of tlie upper division (0 sp.), at Nanga 
(1 sp.), in the Cc^i/ic/o/ioda-bcd at Jabi (7 sp.), and in tbe same bed at Chidru 
(3 s]).). 

The species does not extend into the topmost beds of the upper division but 
is rejilaced there by another form. 

Itcmarks. — Mr. Davidson has identified the present species with Prod, longi- 
spinus, and it cannot bo denied that a gri'at resemblance exists between the Indian 
shell and Sowerby’s species. This similarity is, however, more apparimt than 
real. Evim in the external characters of the two species there are diffc'rences which 
make a distinction possible. Before all there is the visceral jiart in the Indian shell 
much moi’c ])romincnt and (devated above the hingelinc. Then also the radial 
striation is dilTerent; while in Producius longispinua the ribs are fine and of about 
equal width for the whole length, in Jitarg. hjpica several of these ribs unite as soon 
as they have passed the viseeral })art, so that only a few strong folds remain on 
which the spines are placed. The speidmen figured by Davidson is in this respect 
a somewdiat exceptional one, ;is at this size the union of the ribs has generally 
already takim place.' But on the other hand Mr. Davidson figures so distinctly 
tbe marginal ridge, which forms the distinguishing character of the genus that 
1 cannot but believe Mr. Davidson’s specimen identical with my Marg. tgpica. 
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That this shell must be distinguished specifically and even gcneridally from Pro* 
ductus longispinm is most clearly shown by the internal characters, which have 
Ixjen described above, and which are very p^uliar. 

In India the Marg. cxcavata descril)ed previously is most nearly related to the 
jiresent species. The differences between the two consist in a finer radial sculpture, 
the absence of a sinus in the ventral valve, spines that arc directed forward, and 
in an entirely different dorsal valve in Marg. excavata. 

Of other species Marg. splendenst Norw'. and Pratt, must chiefly be com- 
pared. This American form agrees with the Indian shell in so far that the fine radial 
striation appears also to be restricted to the visceral part, but it is already distinct 
by its thick shell and the occun'cncc of spiny tubes on the wings, wdiich are never 
to be found on Marg. (ypica. Also Marg. spinosucostata, Ab., from permian beds of 
Djoulfa is similar to our Indian speci<*s, but the concentri(! sculpture in the vicinity 
of the apex is less strongly dcvclo})ed, a radial striation is wholly absent, the 
radial sculpture being comj)osed only of coarse, ribs, and a median sinus is barely 
indicated in the ventral valve of Abich’s species, and thus it can well be distin- 
guished from Slarginiferu Jgplca.. 


3. Marginu'Eiia ornata, Waagen, n. gen. et sp., PI. LXXVII, figs. 5, G. 


This is a very rare species ; only two specimens of it have been delected up 
to the ])resent in the Salt-rang(!. It is of rather small size and of a transverse 
outline, but the exact shape of this outline I am not able to indicate, as in both 
specimens the wings, which so easily fall off in the genus Marginifera, have bc'en 
broken aAA^ay. Without the wings the outline is transversely oval or somewhat 
trapezoidal, the greatest, breadth being situated not far from the front. The radial 
sculpture consists partly of a fine striation, partly of coarse ribs, but the most 
characteristic feature of the species consists in a very strong and neat concentric 


sculpture in the vicinity of the apex. 

The ventral valve is very strongly curved, nearly spirally enrolled. In the 
longitudinal direction this curve is, however, rather irregular, the visceral part being 
considerably flattened. In the transverse direction the lateral parts appear strongly 
depressed, the outline running down nearly vertically, and the median part is highly 
elevated, flattened and imi)ressed in the middle. The apex is i)ointed, strongly pro- 
minent and incurved, and overhangs the bingcline very distinctly. At a very short 
distance from the apex a veiy deep median sinus commences, which extends down 
to the front. The sculpture of this valve is very similar to that of the preceding 
species. It consists of a fine radial striation wdthin the sinus and on the laha-al 
portions of the shell as far as the vis(;cral part extends. Lower down this sculpture 
cban-cs on the two lateral lobes into coarse ribs, which bear.many spines. On the 
visceml part of the valve, however, in opposition to Marg. typwa, is a very 
.teong aud neat concentrie .culptun, which ie atronger than the one and 

p., the character ot the cheU. Thfa Bculptui-c conmia of hnc conccntnc 
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folds, ■which stfh’t from the liingclino and extend up to a ro'W of spines that 
separates tlie win^s from tin* remainder of the shell. At these spines each of the 
folds hifureah's, and then runs in an elegant curve to the other side. Besides the two 
regular rows of s])ines, which have just been mentioned, there arc many other spines 
irregularly distril)nt('d over the surface of the valve. 

The dorsal valve is dci'jdy coucave, most so in the aincal rc'gion. The wings 
are ilaitened and highly elevated, separated from the remaindc'r of the valve hy a 
narrowly angular ridg(‘. Within tlies<' ridges on each side is a row of round shallow 
groove's corresponding to the row of spines on the other valve. The median part 
of the valve is covered with a fine radial plication, which is interrupted at intervals 
hy faint (;()ne('utric folds and roundish shallow grooves. S])incs are absolutely absent 
on this valve. 

Of the int(;rnal charactxTs of this species nothing is known to m(‘, except what 
has been figured I’l. LXXV'’II, tig. (!e : thi'se are, the very distinctly developed 
marginal ridges of both valves, ^Yhicll have eonu' to light by the breaking olf of 
the wings, and of that part of the shell which has hi'i'n called in other Frodtwti 
the “ trail.” 

The measurements of a speciuu'u from Amh, without the. wing,s, are as 
follow : — 


Lerij'tli of llu‘ hill'll in a hlraij^ilif lint* 






. 15 inm. 

M „ „ aloiii; Uit' . 





, 

• 9f 

Lenjjfth oftlu* iloisnl 






. 10 „ 

Hri'inlth of Ihe hIk'II witliont the wings 






• 10 „ 

Tliicknnss of (In' voiitiMi val\« . 

• 





• 10 „ 


Locality and geotopical /mitiou. — There have uj) to the pre.s('nt only two 
specimens of this species been detected. Both ivere collected hy rnysolf, one in the 
Cc/jhalopoda.hod at .Tabi, the other at Amh in the gri'y sandstones forming the 
tojmiost beds of the Broductus-lime.stone. ° 

It thus apjiears tliat tlie species is restricted to the higher beds of the uiiper 
division of the Productus-limestoue. 

Meiiiar/cu.—Thk sjiecics ajipears to be viwy nearly related to tlie jireceding one, 
and it could also perhajis be com])ared to I^rod. louyispinus. It can, however 
be. distinguishiid from that siieeies by the same character as the preeediin^ one and 
by the strong concentric plication of the .apical part. ” 

This latter charact.er is also the. one by which a di.stinction of the present 
species from J/aciy. /y/p/c^r is ])Ossible, and to which the n.ame oe//a/a is intended to 
allude. It might jierhaps seem to be not quiti' correid to found a species on the 
occurrence of this character alone ; but if one observes that the sjieciinens bi'-irin^ 
this character arc restricted only to the upper region of the ujiper IVoductus-lime- 
stone, and that one qf these specimens came from the top-beds where Br.achio d 
are altogether rare, it seems practical to distinguish these spi'cimens from Mara 
ty/iica unde.r a proper sjiecilic designation, in order to mark the dill'ereiice of •■■eolo.* 
gical horizon of this special form. ° 
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Marg. excanata ,^ from the present species by the same characters 
by which it differs from Marg. tgpica, W. 

Abich*8 species of Mm'gtnifera cannot bo compared in particular with the form 
here under consideration, as they are both nearly devoid of a concentric sculpture. 

b.— Group op MARQINIFERA SJPINOSOCOSTA TA, Abich, sp. 

4. Maroinipeua ovALis, Waagen, n. gen. et sp. PL LXXVII, figs. 1 — 4. 

The general outline of this species is somewhat squarish or transversely oval. 
The visceral part of the ventral valve projects very far above the hingeline, and 
the sculpture of the valve consists in coarse radial ribs bearing rather numer- 
ous spines at irregular distances. A fine radial striation, as observed in the forms 
belonging to the preceding group, is absolutely absent. A concentric sculpture is 
indicated in the vicinity of the apex, but very little developed. 

The ventral valve is very strongly inflated and nearly spirally enrolled. The 
curve is very regular in the longitudinal direction, and also transversely it is not 
much deformed. The sides descend rather abru])tly, and the mi'dian part is flattened 
and distinctly impressed in the middle. The wings are always small, not enrolled, 
but also not much flattened, and of about rectangular outline. If they arc 
preserved, which is not often the case, the greah'st breadth of the shell is indicated 
by the termination of the wdngs. The apex is inflated, pointed, strongly incurved, 
but very little overhanging the hingeline. Mostly rather far away from the apex 
a distinct, sometimes even very decf), sinus commences, extending to the front. 
The sculpture consists of thick irrc'gularly interrupted radial ribs, which are rather 
far distant from each other, and bear at irregular distances strong spines, wdiich are 
strewn over the whole shell surface and are to be found in the apical region as well 
as on the wings, though they are rare on the latter. Sometimes a more distinct 
row of spines can bo distinguished on the limit between the wings and the body of 
the valve. In the apical region also a concentric sculpture occurs, consisting of 
slight folds, but only rarely so strong as in iny fig. 2, PL LXXVII. 

The dorsal valve is deeply concave, with a more or less prominent broad 
median fold in the middle. The small wings arc nearly quite flat, sometimes 
slightly reflected. They are separated from the remainder of the valve by a broad 
rounded ridge, within which often a row of grooves can be observed, as in Marg. 
typica, but this row is not constantly i)rcscnt. Otherwise the sculi)turc of the valve 
consists in irregularly arranged shallow grooves, between which sometimes a faint 
radial plication exists, but mostly this plication is absent ; only on the “ trail,” 
outside of the marginal ridge, it is of more general occurrence. A concentric plica- 
tion is barely indi(:at(‘d in any of my specimens. Prominent spines arc also alto- 
gether absent on this valve. 

Of the interior characters of this species, only the existence of the apparatus of 
marginal ridges can be stated, as has been figured in PI. LXXVII, figs. 3 and 4. 
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The measurements of tlie largest specimen known to me arc as follow 


Length of the nholl in a straight line ? 1C njin. 

„ „ along the curve . . . • . . . „ 

Length of the dorsal valve 12 „ 

Lreadth of the shell with the wiiiga 17 „ 

„ „ ,, without the wings . . . . . . . 1C ,, 

Thickness of the ventral valve . . . . . • . . 11 „ 

Distance of the two valves from each oth(*r . . . . . . 0 „ 


Ijocalitif and geological position. — ^Tho present species is entirely restricted to 
tlie loAver I’rodiictus-limestono, and is most numerously reprcscuted in tlie lowest 
beds of tliat division. The number of localities where it occurs is, howcv(!r, very 
small. In really great numbers the species occurs at Amb, in the black coaly sand- 
stones whicli form there the lowest fossiliferous bed above the “ lavender-clays.” 
1 bi’ougbt away from there some twenty specimens. At the same loisality the 
species extends into somewhat higher beds, as I collected there a specimen in the 
bi‘d Avith Chouetes ambieims, W.,* the Chouetes-hi'd as I have gcrn'rally called it in 
tills AA’ork. Q'be sjiccii's is, however, very rare in this bed. 

Besides at Amb I colled od the species only at Katta*in yellow sandstones, very 
low doAAOi in tho lower division of the Productus-limestonc (bed No. 10 of the 
section in my note-book). 

JletnarkH. — The most striking diaraetcr of the present spoeies by Avliieli it can 
be di.sfinguislied from the greatc'r number of other forms is the entire absence of a 
line radial ])lication in the apical region, and tiuis the absence of (be refieulalion 
Avbicli in many other species is so Avell dev'clojicd round tin' apex. This cliarader 
is one Avliicb must lie attributed to the whole group of forms to Avbicb the present 
species belongs, and it has been very yiropcrly remarked by Abieb that just this 
character pi’cventod his uniting the Marginifora spinosocoslala, AA’itb Prod, lotigi- 
sphim, with which species it otherwise seemed to be very nearly related. Prof- 
Moller, on the contrary, has united Abich’s Produclns spinosocosta/m with Prodm- 
tvs horridns. A certain similarity oF Abieh’s species, as well as of tlu' form here 
undiT consideration, to Prod, horrklm cannot absolutely hi! denied, but this simi- 
larity is certainly only an external one. The young specimens of Prod, horridm, 
figured by Geiuitz and King, to w'hieh Mr. Moller refers, have certainly got no 
inti'raal marginal ridges, and arc tliendoro no Marginifera. If specimens with such 
ridges should oecAir in the European Zochstein, which I cannot absolutely deny, 
as 1 have not got eflident materials from that formation, th(!y would have to be 
distinguislual from Prod, horridm as separate species as well as the Armenian and 
Indian speeiineus of Marginifera. 

The distinction In'tAVcen Marg. spinosocostata, Ah., and Marg. ovalis, W., is 
not quite easy, and 1 AA'-as for long in much doubt whether I should not unite the 
tAvo. At last T have decided to tli<> contrary. I found tho specimens of Marg. 
ovalis alAAuys to be broader than long, Avhilo the contrary is the case in Marg. 
spinosocostata. Then tlu* sinus is always strongly developed in my sj)ocics, while 
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it is entirely absent or barely distinguishable in the Armenian sliell. Finally, the 
young forms of the two species are entirely different ; to see this, one need only 
compare fig. 8, PI. IX, of Abieb’s work with my figures. Thus I thought it best 
to distinguish the two, all the more as their geological age is probably different. 
The Armenian species has been stated by Moller to bo of permian age ; the lowest 
beds of the Salt-range Productus-limcstono arc probably somewhat older, so that 
the Armenian species would probably be the descendant of the Indian shell. 


c.— Gnoup OP MARGINIFERA llELICA, Abich, sp. 

6. Marginifera. transversa, Waagen, n. gen. et sp., PI. LXXVIII, figs. 4, 5. 

The general outline of this species is very strongly transverse, oval or some- 
what traijezoidal, its breadth being just twice (ho length. Nevertheless is the shell 
very strongly inflated, hut nearly devoid of aiyr sculi)turc, ornamenti’d only by 
numerous long thin spines direct(‘d forward. 

The ventral valve is ^extremely stroujrly inflalod, its thickness being nearly 
equal to its length, hut the curve is very irregular in the longitudinal direction. 
The apex is distinctly bent in and rounded; then follows a long flattened space 
which terminates in a strong genienlafiou of the valve; after which it deseeuds 
abruptly, hut yet forming a u'(>ll-roimded curve to the frontal m.'irgin. In the 
transverse direction the \alve a|>])cars Imwidly flattened on top, somewhat imin’ossed 
in the middle, wliih' the lateral parts descend nearly vertically to the margin. 
There arc rather large wings on hotli suit's of the apex ; they aio flattene an 
terminate in acute u.igles. A very long straight lungelino extends along these 
whms, and occupies the greatest hreadth of the vaho. The wings l.-tlloil very 
easily as in all species of Manjinifera. and tlum the greatest hrt'.adth ol the vahe 
i, .ilLled lower ,low„, .K,t lor from the froot. TUe opox is sroall. pomlrol, tarely 
prominent, and not or tarely «verl,nnBi,n,. the hinB-lino A very shallow einne 
L do™lo,x;ici,ln.rnotrarl,«nthenl«.x.or where Ihe valve gmnen nUd 

Though \l.e slioll »-eins on a liist Blanec nearly .|nil<- >-m.«)lli and ''""'"S’ J ' 

^ « r‘unt sc'ulpluriiiir cun l)c onsen uL llio 

a close ‘7'"'''"" 7’;^'; Le narrow rihs, 'on nhieh are 

radial sysU-ni eoiisisls of n t far from tho afiex as the llattoned 

placod, and of a aoneenlric wrinhlos. The 

.pa, a. of the valv,- and oons.sl.nB taineenirio wi-inkte ,-an no lo„B,.r ho 

radial nhs senerally apin-ai on y ,.|,a„,deristie feature of llii. s|i.ri.'5, are 

olmerved. The spin,., “'if' ^ are ahsmit on the tlatt,.n,.d 

distribuledonthor^alrihs and , ^ ^ 

part of tho valve, only eontiaiy very reBnlai-l, n row 

On tho winh-s Slimi-S are rare. 1 ■ remainder of tho shell. On 

of spines at tho linut 'wlw.a-n ,h,.y are quite 

the diiltetcd part ol a va u slmll-mai-siu the more numorous they 

irregularly arranged. Ihe iicaici 
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become. The spines themselves are very thin and very long. They have heeti 
drawn much too thick and short in PI. LXXVTII, figs. 4 e and f. The direction 
has, however, hecn riglitly represented there. The margin of many specimens i-. 
girt hy them as hy a thickly sot fringe. 

The dorsal valve of this species is hut very imperfectly known to me. Tt seein-^ 
to he rather deeply concave and nearly quite smooth, only showing two diverging 
rows of flat roundish grooves at the limit between the wings and the i’<‘mainde]’ ol 
the shell. Prominent si)incs seem to bo entirely absent, at least as far as i-^ 
known to me. 

Of the internal characters only the existence of marginal ridges, characteristic 
of the genus Marginifera, can he stated ; they are well and strongly devc'loped. 

The measurements of a well-developed full-grown specimen from Amb are us 
follow : — 


Lcngih of the shell in a straight lino • 

„ along the cunw 

Distance of the front margin from the hingoline 
Greatest breadth with tiie wings (hingoline) 

„ „ without the wings 

Thickness of the ventral valve 

Locality and geological position. — Up to the present this species has been 
detected only at a single locality of the Salt-range, this was at A mb in the lower 
division of the Productus-lirncstone. I found it there not very rare (9 sp.) in 
the Chonete8-\)C(\.. 

Remarks. — It is of much geological interest that the present form also is 
so very nearly related to one of Abich’s permian species; and the affinity is 
really a very close one. Marg. helica, Al)., agrees with our species in the 
smooth shining shell wdth its str'ong silky lustre, as well as in the always transverse 
general outline. The difference consists chiefly in the regular curve of the ventral 
valve in Marg. helica, while ilic same valve is genieulated in Marg. iransversa. 
Also the regular row of spines on the limit between the wings and the remainder 
of the ventral valve, which is very regularly present in the latter species, consti- 
tutes a distinguishing character. These characters, of whicli chiefly the first 
is very striking, are, I think, quite sufficient for the specific distinction of the 
Indian shells from the Armenian ones. 

There is here again the same circumstance to be taken into consideration, 
to which we have drawn attention already with respect to the preceding 
species. In tliis case also it is probable that the Indian shell is the geologically 
older one, whilst the Armenian one belongs to a geologically somewhat younger 
horizon. It is now a very strange fact that tlie two developmental series to wliieh 
Marg. ovalis, W., and Marg. transversa, W., belong have had no descendants in more 
recent heels in India itself, as in the middle and upper divisions of the Pro- 
ductus- limestone the genus Marginifcra is only represented by the descendants 
of Marg. excamta, W,, while they have propagated well in far-distant countries, as 
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in Armenia wbero their descendants arc to be found in great numbers. This is a 

iact not without interest, but to explain why it has licon so is absolutely impossible 
for the present. • 

Mr. Molkr has united Itarg. hcUca, Ab., with Productus horridus. Sow. I 
have explained already above the reasons why this should not be done. 


d.— ISOLATED species. 

0. Maeoinifera EcniNATA, Waagen, n. gon. ct sp., PI. LXXVIII, fig. 1 ; 

ri. Lxxv, tigs. 7, s. 

The general outline of this very elegant little species is transversely oval, the 
greatest breadth of the shell coinciding with the bingelinc, if the wings are preserved, 
if not, as is very often the case, then the greatest^ breadth is situated about in the 
middle of the longitudinal diainctcr of the shell. The sculpture of the shell 
consists of a great many^ radial rows of fine species, which latter arc otherwise 
arranged approximately in quincunx. 

The ventral valve is very strongly inflated. The curve is, however, unequal 
in the longitudinal direction; the apex is very little incurved, and from the 
point of it to about the middle of the shell extends a flattened space, after which 
the valve is rather suddenly curved, whereby a hind of geniculation is produced. 
Tlio frontal part is again rather flattened, not much curved. In the transverse 
direction the outline ascends rather rapidly from the margins, and is flattened on 
the median part of the valve, with a slight depression in the middle. The wings 
are not preserved in any of the specimens of ventral valves I have for descrii)- 
tion In all tlicsc specimens they arc broken off along; the ii^ternal marginal ridge. 
The* apex is pointed, prominent, hut not bent over. At a rather considerable 
distance from it a median sinus commences, which is mostly rather deep and 
well developed, and which extends down to the front. The sculpture is very pium- 
liar and easily recognisable; it is composed of two systems of very hne folds, of 
which one bears a great number of thin spines: this latter is the radial system, 
which is composed of 32 or 33 rather indistinct radial ribs, rach ol which hears 
at least ten spLs before it reaches the frontal margin. The spines are so arranged 
as to alternate on two adjacent ribs where they appear placed m quincunx. The 
concentric sculpture is developed chiefly only on the viscera part of the valve. 
Sm win^s, it seems, arc quite smooth, bearing neither a radial nor a concen ric 
LulpLc: but where the wings arc united to the body of the valve, the ^noontric 
sculpture commences. It consists of many fine wrinkles, winch are chiefly distinct 
iL Inlcral mrts of the v.alve, and often disappear (mtircly on the median pari, 
but in other specimens they are also here (luitc distinct. Of other features of sculp- 
ture there may yet be mention.'d the existimee of two distinct rows oi spines where 
the wings arc unilcd to the body of the shell. 
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The dorsal valve is nearly always disunited from the ventral one, and I have 
no specimen in which the two valves arc in natural position. Isolated dorsal 
valves mif'lit easily he tukeji for strange Producti with Hat valv(\s, of the group ol 
Productus lafirostrafuN, Ilowse. This dorsal valve is very flatly concave with tlatly 
spread out wings. Tlu'se latter are very rarely broken oil’, quite tin* op])Ositc 
of what is generally the case in the ventral valve; they arc cut irely Hat, quit(‘ 
smooth without any sculpture, and separated from the remainder of the valve 
by a low angular ridge. On the interior side of this ridge a row of shallow 
round grooves is situated. The whole median part of the valve is covered down 
to the frontal margin by distinct concentric wrinkles, between which many 
shallow' grooves, corresponding to the spines of the other valve, are disseminated. 

Of the interior characters of this species but very little is known to me. In 
the ventral valve the marginal ridges, chamctcristie of the genus Margin if era, an* 
very strongly developed, which is evidently the reason why the wings so very easily 
fall off. In the dorsal valve on j;he contrary these ridges are very weak and little 
developed. In the figure, 1*1. LXXV, fig. 7, the specimen is seen from the interior 
side, but the shell is only preserved in the frontal regjon. As will be remarked 
in the enlarged figure, the ridge is indicated, but very low and little prominent. 
In this respect the present species most nearly approaches Prod, longispinus, Sow. 
Of the other remaining interior characters nothing is known to mo. 

The substance of the shell is very thin in both valves. 

The measurements of a ventral valve, devoid of its wings, are as follow : — 

Length of the Hhell in a atraight line ....... 14 mm. 

„ „ „ „ along the cui ve . . . . . . . . 21 ,. 

Distance of the frontal margin from the hiiigtliiio . . . . . 12 „ 

Greatest breadth ol the shell , . . . . . . . . 19 „ 

Thickness of the ventral valve ......... 9 

Locality and geological position . — The present species has as yet been found 
only at a single locality in the Salt-range. This is in the Kilawau below Bhal, 
where the si)ecies occurs in a wdiitc sandstone repi’csenting the lowest fossilifer- 
ous beds of the Product us-limest one series. The fossils are found there moi’o or less 
in nests clustered together, and some of these nests arc entirely made up of the 
shells of the ])resent species. It thus happened that in a small rock specimen I 
brought away, not less than ten specimens of thesiiecies were contained. The same* 
bed in w hich the present species occurs is also very rich in Fuhtdimr. 

ItemarJcs . — The present species is very j)ccu liar in itsscuj 2 )turc, and cannot well, 
as far as I am aware, be compared to any other 8p(*cies of Margin fera oi‘ 
Productus. *t'he only species wdiieh might jicrhajis be adduced as bearing some 
resemblance is Prod, spinulosns, Sow., or granulosus, Phill., but both these forms are 
different by tbe absence of radial ribs on which t he spines w'ould be ])laced. The 
same character distinguishes also the present species from my Prod, opvnlia, J)re^i- 
ously described. 
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^ C.^iroNETES AMRTKNsis, Waa^cii, n. sp., p. 618. Six spccimpns from the lower 
Prod uctus-limest out* (C/ionetes-hod) of Aml>. Pig** 3 , li*rg^ost specimens known 
to me ; la, ventml view ; 16, dorsal view ; Ir, lateral view; Id, longitudinal 
section, these four figfures natural size ; g, enlarjn^ed ventral, dorsal and 

lateral views. Fig*. 2, middle-sized specimen ; 2o, b, c, ventral, dorsal aiul 
lateral views, natural size; 2d {6a on Plate), area enlarged. Fig*. 3, small 
speeinum somewhat brt>ken at the margins ; S<t, b, c, d, ventral, d()rsal aiid 
lateral views and longitudinal section, natural size ; 3e, area enlarged. Fig*-. 4 
and 5, internal view.s of ibo \entral valve enlarged (the small cardinal te(‘th 
on both sides of the deltidial /insure have hoen omitted by the artisi). Fig*. 6, 
internal view of the dorsal valve enlarged. 

— tl. IjErTuTWA (y) ISDICA, IPaagon, n. sp., j>. (iOO. Three specimens from the 
lowest la‘ds of the middle Produetus-limestone of Kutta, Fii>’. 7a, ventral 
vi<vv ; 7 b, dorsal view; 7 c, lateral view; 7d, longitudinal section, — these 
four fiffures natural size; 7c, /I p, ventral, dorsal and Jateial views, enlarged. 
Fig*, ha, b, c, ventral, florsal and lateral vdews, natural size. Fjg. Ua, b, c, 
the same, other sjieeimen. 

0. CiioNETUs sTRonioMENOiDE'?, Waagcn, n. sj)., p. 62.s. Specimens with 
pre.MM'vod shell, probably from th<* lowest beds of the middle Product us- 
liniest(>ne of Swas ; 1 (h/, ventral vic*vv ; 106, dt)rsal view, — ]>olJj natina) size ; 

\i)r, d, c, /*, dorsal, ventral and lateral vuevvs and longitudinal suftion, all 

four tigures enlarged. 
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PllODUCTUS-LlMESTONE. 

Fig^ures 1, r2 Chonetes bifartita, Waa^en, n. sp., p. 024. Two specimens with prescr\c<l 

shell, from the upi>or Productus-limestone of Khuiid Ghat. Fig*. <5'. 
ventral and lateral views, natural size ; '\c^ d, e, ventral, dorsal and front 
views of the ventral valve enlarged, the eardiiial teeth have been obliterated 
by weathering. Fig. internal view of the dorsal valve, natural size ; 

2^, the same view enlarged. 

3, 4. Chonetes TRAi'E/oinAEis, Waagen, n. sp.,p. 02.3. Two s])ecimenR with preserved 
shell, from the upxxir Productus-limestone of Morah. Fig. Ha, ventral 
view, natural size ; 3^, e, d , ventral, lattjral and front views enlarged. Fig. 4, 
smaller sjK'eimen ; 4 a , ventral view, natural size ; 4 ^, the same enlarged. 

5. CiiONKTES AViciM.A, Waageii, n. sp., j). 622. Sx)ecimens ^yith preserved shell 
from the upper Productus-limestone of Khura ; 5o, 6, ventml and dorsal 
views, natural size; 5c, ventral view ; 5 dorsal view ; 5<?, lateral view ; 5/’, 
frtmt view,— the latter four tigures enlarged. 

0 — 8. Cbio^ETEs MOUAiiENSis, Waagc*!!, 11 . sp., p. 020. Three* speeiinens with 

pi’eserved shell, from the ujiiier Product us-limestone of Morah. Fig. (i, 
largest s]>eeimen known to me; Ga, h, ventral and lateral views, natural 
size; Go, ventral view; 6^/, front view ; 6c, area, the cardinal teeth obliter- 
ated by weatht*ring, — these latter three tigures enlarged. Figs. 7, 8, two 
smaller specimens, ventral and lateral views. 







PLATE LX. 

PRODU CTU S-IilMESTONE. 

• 

iMg'urep I— CiiONKTES sQUAMUi.,irEiiA, Waa^cTi, n. sj>., p. f>31. T'ipT®* ^9 specimons 

with preserved ehells, from the CejthalojiotJoi^hCidi of Jahi ; la^ ventral view, 
natural size ; li, ventral view; Ir, lateral view; Itf, front view; le, apic*al 
view ; 1/“, area of the ventral valve, — the latter five fi^yures enlarged ; 2/7, 
internal view of the dorsal valve, natural size ; 2<5, the same enlarg-ed. 
Fig*. 3, specimen from the base of the upyjer Productus-limestone from 
west of Khura; 3a, dorsal view ; 8^, front view, — both natural size; 3 r, 
ventral view ; 3^, dorsal view ; Se, lateral view ; »y, •front view, — the latter 
four figures enlarged. Fig. 4, epeeimen from the middle Prodnctus-lime- 
stone of Kafirkot; 4a, ventral view, natural size; 46, ventral view; 4c, 
lateral vif*w,— both enlarged. 

6, 6. CiiONETES DEPEANATA, Waagon, n. sp., p. 637. Two sj)ceimens with preserved 
shell from the middle Productus-limestone of Kafirkot. Fig. 5a, 6 , 
ventral and dorsal views, natural size ; 5c, ventral view ; 5/^, dorsal view ; 
5c, lateral view, apical view ; 5^, front view, — the latter five figures 
enlarged. Fig. 6, larger specimen ; 6a, ventral view, natural size ; 66, the 
same enlarged. 

7 . CiioNETES .PRQUicosTA, Waagen, n. sp., p. 639. Specimen with preserved shell 
from the alopoda~hed of the upper Productus-limestone of Jabi ; 7 a, 

ventral view, natural size; 76, ventral view; 7 c, lateral view; 7d, front 
view ; 7e, apical view, — these latter four figures enlarged. 






PLATE LXI. 

PKODrrCTUS-LIMESTONE. 

Figures 1—3. Ciioketes squama, ^aageu, n. sp,, p. 626. Three specimens rvitb preserved 
shell, probably from the middle Productus-limestonc of Katwihi; la, 
dorsal view, natural size; li, the same enlarged; Ic, lonpitudinal section, 
enlarged. Fig. 2, internal view of the dorsal valve of another sjKcimen, 
enlarged. Fig. 3, intcrjial viewr of the ventral valve of a third specimen, 
enlarged. 

4li. Ohonetes dichotoma, "Waaffen, n, sp., p. 633. Spocim^n with pre5?orved Bbcll, 
probably from tho middle l^rodiicluff- limestone of J^aiwdhi ; 4>a, ventral 
view; dorsal view; 4r, lateral view; 4r/, apical view, — all four natural 
size; 4d, ventral view; 4a, dorsal view,-^tbo two latter /iff u res cnlarfi^od, 

5. CnONETES SEMIOVA LIS, Woaffcn, n. sp., p, 632, Specimen with preserved shell 
from the mitlcllo Productus-Iimfistone of MoraJi ; 5a, ventral view; 5^, 
front view ; be, lateral view,— all three natural size ; 5d, ventral view, 
enlarged. 

6, 7. Chonetes grAndicosta, Waagen, n. sp., p. 638. Two specimens from tho 
CepkalopoflaAied of the upper Productus-limestono of Jabi : 6a, ventral 
view, natural size ; 6b, the same onlarg'cd ; 6e, lateral view ; 6fl, front view ; 

6e, apical view,— all these fig-ures enlarged ; 6/1 apical view, natural size. 

Fig. 7, otlier specimen ; 7a, ventral view, natural size ; 7b, the same 
enlarged ; 7c, lateral view ; 7d, apical view,- both enlarged ; 7e, apical view, 
natural size. 
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PLATE LXII. 

PRODUCT US^LIMESTONE. 

Fiui'iires 1 — 4 . Aulosteoks medltcottianus^ Wnag^n, n. t^p., p. 003. Fi^s. 1 — 2, two specie 
mens with proservpJ shell from the lower Product us-limestone of Amb ; 
la, ventral view ; 1/y, dorsal view; Jr, lateral ^lew, — mil natural size; h/, 
portion of the Biirfuee of the lower shell layer enlar;^ed. Fifr- 2, other 
specimen; 2aj venirul viVw; 2/^, clorsal view; 2r, lateral view, — all three 
natural size. ii, sjjecimon with preserved slieJl from the lower Pro- 

duct us-liiriestoiio of Chidru ; 3a, v'ontral view; 3^, dorsal view; 3c, lateral 
view, — all three natural size. Fig*, t, dorsal valve from the lower Pro- 
ductus-lirnestom* of Anih ; 1/7, internal view, probably showini^ some mal- 
formation ; 4/j, apical view ; 4c, outline oF tin* sj>ecimen as it ]>robably 
would be exhibited if no malformation were present 






PLATE LXIII. 

PKOBITCTUS-L.lM3iJSTO]SrE. 

I Au J.osTEf.Es Dvi-norsi, Dnvulson, p. s]Tecimen from the* upper 

of 1 ln‘ Prodnelus-limostone from Al iisakliryl ; \a, voiitra.1 view; 

14, <lor.sal \ lew ; 1r, lateral view, all natural size. 

2 — li. Sti:oi’H M.osiA iM.icosv, AVaa^en, ii. sp., p. (>r>0» Fi^s. ^ — 3, two s]>eeimens 
witli 2 ‘arll > defaeed. shell, from the lowest fossiliferous heels of the lower Pro- 
duct us-liinestone of the C'’hittawan ; 2-/7, ventral view; 24, lateral view; 
2c, a]>i/*al view, — all natural size. Fif?. other spt'eimen with tlu* shell- 
surface partly W'ell preservt'd ; 3/7, ventral view; 34, lat«‘ral view ; 3r, front 

view, — all natural sizt‘. Fi«j^. 4, dorsal valve much defaced, from the low’cr 

Produetus-liin(*st on(‘ <^f Khnirahad ; h/, internal vi<*w ; 44, hiteral vif'W, Fi^’s. 

5 6, two sj)eeimens nnieh tlefaeed, from the lower Productus-limest/)ne at 

Dokri ; 5//, dorsal view ; 54, latcu*al view; 5c, aphail view ; t>, Iraf^Tnentiiry 

sj)(*einien sliowinn- the spines,— all natural size. 

7, S. Stroimi M.osiA cosTAT\, AA’^aageii, n. sj)., ]>. 355. Fif^*. 7, s]>ecimen wdt h paH ly 
j)rt‘Served sludl, from tin* lowest fossilferoiis he/ls of the lower Productus- 
linu'stone of thf* Amh t^'len ; 7a, vcuitral f^vhwv ; 7c, dorsal view ; 7//, front 
view; 7f, lateral vi«wvs — all th<»st* tijjj’ures natural size; 74, dorsal view; 7c, 

ventral view ; 7/y, ajneal view, th/'se last three ti^’ures c*nlari'-ed. Fi^ S, 

other s|»eciinen with partly preserv'cd shell from the f '4e/Ac^cv-hed of the 
lower Produetus-limestonc below Amh ; 8/7, ventral view ; 84, front view ; 
8c, lateral view ; 8/7, apical view, — all these fi/jpures natural size ; eSc, ventral 
view ; 8/*, apical view, these latter two lij^uros enlarged. 









PLATE LXIV. 

PKODUCTUS-LIMESTONE. 

1. Strophalosia COSIATA, Waaj?on, n. sp., p. 655. Small specimen without 
shpll, from the fewest fossiliferous bed of the lower Productus-limestone of 
the Amh glen; la, dorsal view; ventral view; le, lateral view; 1/^, 
front view,— these four figures natural si:^ ; Ic, dorsal view ; Id, ventral 
view; 1 / 7 , apical view,— these three figures enlarged. 

2 7. Strophalosia tenuispina, Waagen, n. sp., p. 654. Six different specimens 

from the CAonetes-hed of the lower Productus-limestone of A mb. Pig. 2, 
specimen with almost entirely prelerved shell-surface and partly preserved 
spines; ^a, ventral view; U, lateral view; 2c, front view, natural size. 
Fig. 8, other specimen, the shell-surface somewhat defaced; 3a, ventral 
view ; 3l>, lateral view ; 8c, front view, natural size. Figs. 4 , 6, internal 
sides of two dorsal valves ; 4a, internal view ; 4^, lateral view ; 4c, front 
view, natural size ; the same in fig. 5. Fig. 6, other specimen showing 
the points of insertion of the spines very completely preserved ; 6a, ventral 
view ; 65, dorsal view ; Gc, lateral view ; front view, — all natural size. 
Fig. 7, small specimen ; 7a, ventral view ; 75, dorsal view ; 7c, lateral view ; 
7d, front view, natural size. 

8, 9. Stropiialosia kodosa, Waagen, n. sp., p. 652. Two specimens with for the 
greater iiart preserved shell-surface, from the CAone^es-hed of the lower Pro- 
ductus-limestone of Amb ; 8a, ventral view ; 85, dorsal view, the dorsal 
valve covered up by rocky matter ; 8c, lateral view ; 8d, front view, — all 
natural size. Fig, 9, somewhat larger specimen ; 9a, ventral view ; 95, 
lateral view ; 9c, front view, natural size. 






PLATE LXV. 

PRODUCTI I S-Iil MESTON E. 

• 

Figures I — 4. Strophat.osia indica, Wag^g*(*ii, n. sp., p. 648. Four Rpecimens from the 

Cephalopoda-hed^ of the upper Productus-limestone of Jabi. Fig^. 1, largest 
KpecimcD known* to me with preserved shell ; \a, ventral view ; the same 
enlarged; Ic, dorsal view ; front view ; li?, lateral view, natural size. 
Fig-. 2, smaller specimen with preserved shell ; 2a, ventral view ; 2A, dorsal 
view ; 2c, lateral view ; 2^, front view, — all natural size. Fig. 8, internal 
cast of a middlc-sizfd specimen ; 8a, ventral view ; S6, dorsal view ; 3c, 
lateral view ; front view,— all natural size. Fig. 4, dorsal valve of a 
small si)ecimen ; 4a, internal view, /natural size; 4^, the same enlarged, the 
brachial ridges are not visible*; 4c, lateral view, natural size. 

5. S-BRopHALOsiA exoavata, Ocinitz, p, 042. SjKjcimen with partly preserved 
shell from the top-beds of the middle FrcMluctus-limestouo of Khura; 5a, 
ventral view, natural size ; 5^, the same enlarged ; 5c, front view ; 5^, 
lateral view, natural sfze. 

0— p. SnioPTiALOSii RAinspiNA, Waagon, n. sp., p. 015. Pigs. 6, 7, two specimens 
from the mitUlle Produetiis-limestoiie on the road between Vurcha and Ucliali. 
Fig. (>, sp(‘ciineii with ])artly ])reserved shell ; 6a, ventral view, natural size ; 
(}/j, the same enlarged ; Oc, lateral view ; 6(/, front view, natwral size. Fig. 7, 
s|x*ciineii with entirely preserved shell; 7a, ventral view; 7d, lateral view ; 
7c, front view, natural size. Figs, 8, 9, two Fj)cc*iiijens from the middle 
Product iis-/iiiiestone of Kafir'koi ; Sa, dorsal valve, internal view, natural 
size ; t/je same enlarged ; 8c, Intend view, natural size. Fig. 9, 8|)ecj- 
mej> with partly j>reser\cd shell; Va, dorsal view; 0^, lateral view; 9c, 
fj'ont view. 






PLATE LXVI. 

PRODUCTlTS-IiTMESTONE. 

Figures 1— *2. Productus litNBATus, Waafj^en, n. Bp., p. 673. Fig. 1, largest Bpecimen known 

to mo, the fcuhstauee o£ the eholl sij^cified, and thus the points of insc'rtion of 
spines obliterated, from the upper region of the middle Produetus-hme- 
stone of Musakheyl ; la, ventral view ; lA, dorsal view ; le, lateral view, 
natural size. Fig. 2, specimen with preserved shell from the upper Pro- 
duetus-limestone of K.huud Ghat ; 2a, ventral view ; 2i, dorsal view ; 
2c, lateral view ; 2r/, ^ront view, natural size. 

3. Productus cor\, Orbigny, p. 677 (—JVot/. praffenianutt, Norw.). Speci- 
men with preserved shell from the CephalopodaAw^ of the upjHjr Productus- 
limestone of Jabi, lateral view. (For other figures, see PI. LXVll, fig 1.) 
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PLATE LXVII. 

PRODUCTUS-LIMESTONE. 

1 — 2. Productus CORA, Orbigny (=Prod. prafienianiiSy Norw.), p. 677. Two 
specimens with preserved shell from the Cep/talopoda-Xyed of the upper Pro- 
ductus-limestoiie of Jabi; la, ventral view; 1^, dorsal view; ^c, front 
view. Fig. 2, young sjiccimen; 2a, ventral view; 2^, lateral view, natural 
size. (See also preceding Plate.) • 

3. Productus lineatus, Waagen, n. sp., p. 673. Imprecsion of a dorsal valve 
from the middle Productue-limestone of Morala. (See also preceding 
Plate.) 

4 — 5. Productus subcostatus, JVaagen, n. sp., p. 6S5. Two full-grown specimens 
with entirely preserved shell from the middle Prodiictus-limestono of Kdtir- 
kot; 4a, ventral view ; 42r, dorsal view; 4e, lateral view ; Ad, apical view, — 
all natural size. Fig. 5, other specimen ; 5a, ventral view ; bb, dorsal view ; 
be, lateral view,— all natural size. 

6. Productus spiralis, Waagen, n. sp., p. 681. Specimen with preserved shell 
from the lower Productus-limestone of Chidru ; 6a, apical view ; (ib, lateral 
view, — both natural size. (For further figures of the same specimen, st‘e 
next Plate.) 
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PLATE LXVIII. 

PRODWCTUS-LIMESTONE. 

1. RocR-Sperimcn from the mitidio Prodiictus-liraestone of north of Kafirkot 
io show tho association of different species. to 0 species rtpresented are— 
Spirifer jrvsAKiiEYr.MNSiSj Davids. 

STUEPTOllUYNCHirs PECTINIFO KMJS^ Davids. 

Stkopiialosja bakispina, Waag’en, 

Pboductus suBrosTATUS, Waag'en. 

,, ABrc’iii, Waag-cn. • 

Maiigtnifeka typica, Waagen. 

Kk’Iitiiokenia I.AWRENCIANA, Kon., fragment of the shell. 

Fragments of Crinoid stems. 

2. Pboductus subc'CStatus, Waagen, n. sp., p. C85. Specimen with much de- 

faced shell and broken off wings, from the uj)per Productus-limestonc of 
Nanga; 2, ventral view; 2fl', lateral view; 2^, dorsal view, natural size. 

3. Pboductus spikat.is, Waagen, n. sjn, p. 081. Specimen with preserved shell 

somewhat defaced, from the lower Productus-limestono of Chidru ; 8, ventral 
view ; *da, dorsal view. (For further figures of the same specimen, see pre- 
ceding Plate.) 
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PLATE LXIX. 

PRODUCTUS-LIMESTONE. 

Figures 1—3. Prodtjctus sviralts, Waaj^pn, n. sp , p. 6S1. Figa. 1 — 2, two specimens from 
the lower Productus-limestone of Sv^is, Fig. 1, specimen with entirely 
preserved shell ; !</, ventral view ; 1 b, dorsal view ; 1 c, lateral view. Fig. 2, 
dorsal valve of another s])ecimen ; 2ay internal view, the brachial ridge to 
the right broken off ; 2iy lateral view,— all natural size. Fig. 3, fragmentary 
specimen from the C/ionelcs-hcd of the lower Productus-limestone of Amb, 
dorsal view, natural size.* 

4. PRODUCTUS SUBCOSTATUS, Waagen, n. sp,, p. 685. Largest specimen known 
to me, the wings broken off, from the upper Productus-limestone of Khund 
GhStj 4(7, ventral view; 4d, lateral view. (See also figures of the same 
species on the preceding two Plates.) 
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•PLATE LXX. 

PllODUCTUS-LIMESTONE. 

• 

Figures 1—6. Productus indicus, Waagcn, s. sp., p. 687. Fig. 1, largest specimen known 
to me, with preserved shell, from the upper Productns-limestone of Khund 
Ghdt ; la, ventral view ; Id, dorsal view ; Ic, lateral view ; Id, apical view, — 
all natural size. Fig. 2, average-sked specimen, with preserved shell, from 
the Ce 2 ^IiaI (>2)0(1 a-heil of the upi)er Productus-limestone of Chidru; 
ventral view; 2^, dorsal view; 2^, lateral view; 2^7, apical view, — all natural 
size. Fig. 6, average-sized specimen, with preseiwed shell, from the middle 
Productus-limestone of Kafirkot; '6a, ventral view; '6h, lateral view, natural 
size. Fig. 4, young specimen, bivalved, with preserved shell, from the 
Ccjjlialojjoda-Unl. of the upper Produetus-limestono of Jabi ; 4a, ventral view ; 
4^», dorsal view ; 4c, lateral view, — all natural size. Fig. 5, dorsal valve from 
the Ce 2 )hal(>po(la~\i^A of Jabi; 5a, internal view ; 65, lateral view; 5c, the 
cardinal process from the lower side, — all these natural size. Fig. 6, dorsal 
valve from the Cephalopoda-h^^ of Chidru, the cardinal process is broken 
ofE ; Ga, internal view ; 05, latetal view,— both natural size. 






PLATE LXXL 

PRODUCTUS-LIMESTONE. 

Figuro 1. Pro DUCTUS indicus, Waagen, n, sp., p. CS7. Partial intpmal cast of the 

ventral valvo^ showing the muscular impressions, from the middle Produc- 
tus-limestone of the Punidla Bluffs Below Shekh Budin ; la, ventral view ; 
1^, lateral view, both natural size. • 

2 — 3. pRODUCTrs visjiNiT, Waagen, n. sp., p. 090. Fig. 2, specimen with preserved 
shell, the surface layer partly removed by weathering, from the middle 
Productus-Iimostono of Khund ; 2a, ventral view; 2^, dorsal view; 2e, 
lateral view ,* 2^, apical view, — all natural size ; 2c, part of the median 
Ja\'er of the shell enlarged; 2 f, part of the surface-layer of the shell 
enlarged. Fig. 3, specimen partly weathered, from the middle Produetus- 
limesione of Chidni ; 3a, ventral view; 3^, dorsal view ; 3(:', lateral view; 
3c/, apical view, — all natural size. 







PLATE LXXII. 

i 

PRODUCTUS-LIMESTONE. 

Figures 1— -2. Pkoductdb aeattib, Waagen, n. sp., p. 684. Two spedmens with preseryed 

shell, from the Cephalopoia-hfA of the upper Prodactu8>lime8tone of Jabi. 
Kg. 1, largest specimen known to me ; 1», ventral view j li, apical view ; 
Ic, lateral view, — all natural dze. Kg. 2, smaller specimen; %a, ventral 
view ; apical view; 2e, lateral view,— all natural size. 

3 — 7. Productos gratiostjs, Waagen, n. sp., p. 691. Fi^. 8, largest specimen 
known to me, from the Cephalopoda-\><A of the upper Productus-limestone of 
Chidru; 3o, ventral view; 8i, dorsal view; 3c, apical view; front 
view ; 3e, lateral view^ — all natural size. Fig, 4, average-sized specimen 
from the middle Productus-limestone of Morah, the wings being broken 
away; 4o, ventral view ; 46, dorsal view; 4c, apical view; 4td, front view; 
4c, lateral view,— all natural size. Fig. 5, small specimen from the Cepha- 
lopoda-h^ of the upper Productus-limestone of Jabi; 6a, ventral view; 66, 
dorsal view; 6c, lateral view; hd, apical view; 6c, front view,— all natural 
size. Kg. 6, young specimen from the middle Productus-limestone of 
Morah; 6a, ventral view; 66, dorsal view; 6c, lateral view; 6d, apical 
view,— all natural size. Fig. 7, impressions of the dorsal valve from the 
same bed and locality as the preceding. 






PLATE LXXIII. 

PRODUCTUS-LIMESTONE 

Figures 1 — 8. Peodtjctus puedoni, Davidson, p. 705, Fig. 1, largest specimen known to 

me, with partly preserved shell, fr«m the upper Productus-limestone of 
Chidru j la, ventral view ; \b, dorsal view ; If, lateral view j W, apical view ; 
If, front view, — all natural size. Fig. 2, specimen with strange radial plica* 
tions from the upper Productus-limestone of Musakheyl; 2o, ventral view; 
24, lateral view, — both natural size. Fig. 3, broad and strongly sinuated 
variety from the topmTist beds of the upper Productus-limestone of fiilot, 
specimen without shell ; 3«, ventral view ; 34, dorsal view ; 8f, lateral view ; 
Zd, front view ; 3f, apical view,—* all natual size. 
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PLATE LXXIV. 

PRODUCT ITS-LIMESTONE. 

Eigures 1 — 7. PuoDTrcTus abtchi, AVaacferi^ n. sp., p. 0Q7. Ei^s. 1 — 6, specimens from the 

CepItalojiodaAMiA of the upper Productus-limcstone of Jabi. Figp. 1, speci- 
men with its original <*olour jn'obably preserved, at the same time the 
largest specimen known to me; 1^7, ventral view; dorsal view; Ic, 
lateral view ; U/, front view. Fig. 2, average-sized specimen; Stjj, ventral 
view ; dorsal view ; 2e, lateral view ; 'Zd, front view. Fig. spe^cimen 
with exeeiitionally well j)res(*iwed dorsal valve. Fig. 4,*small si)ecimen x)ro- 
bably with its natural <*olour. Fig. 5, int(5rnal side of a dorsal valve, the 
very small cardinal x)roC(*ss visible, but the other internal characters obliter- 
ated. Fig. 6, the internal side of ])oth valves of one and the same speci- 
men ; Oa, dorsal valve, the internal characters well pr(»served ; idj, ventral 
valve*, to the right below impression of the outer side of the valve. Fig. 7, 
exceptionally intlatcd sx>ecimen from the Cejj/ialoj)odu^hQd of Chidru ; 7a, 
ventral view ; 7i, front view. 

8. PnonucTUs serialis, Waagen, n. sp., p. 700. Spi'cimen probably preserving 
its naturnl colour, from the Oep/^alopoda-hod of the uj)j)er Productus-limestone 
of Jabi; 8a, ventral view, the concentric folds too little expressed; 8^, 
dorsal view ; be, lateral view ; bd, front view. 
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PLATE LXXV. 

rRODTICTITS-LlMESTOlSrE. 

1. pRODUCTrs HEiiiAT.is (?) WajifjTC'Ti, 11 . pp., p. 700. Doi*sal valve from the Ce- 
pkalttjjodaAyc^ oi* u]>por Productiis-limestonc of Jabi. 

:i. PRODUCTrs skrtauts, Wua^en, n. 8p., p. 700. SjK'cimen with preserved Bhell 
from tlu* Cejj7ialopoda-hvd of Jabi ; 'Za^ ventral view ; 2^, dorsal view ; 2<7, 
lateml view ; front view, — all natural size. 

3, 4. PiioDucTus cYUTNDincus, '\Vaa<^en, n. sp., p. 702. 3, specimon with 

lire.served sliell fn>m the Crp/ia/opoda-htHl of the upper Productus •limestone 
of Jabi; 3^/, ventral view; 33, dorsal view; Se, lateral view; 3//, front 
vit‘w, natural size. Fi<y. 4, other specimon with broPbn marg-ins from the 
CephalopodaAiiiiS. of Jabi ; 4a, ventral view ; 43, dorsal view ; 4e, lateral 
view ; 4(/, front view, natural size. 

5. Productus BUAUENSis, Wa?i^?en, n. sp., p. 704. Specimen without shell from 

the lower Productus-limestoue of Ehal ; 5a, ventral view ; 53, lateral view ; 
5 <7, front view, natural size. 

6. Strophauosia uorrbbcbns, Vcmenil, p. 043. Specimen with partly preserved 

shell from the lowest beds of the middle Productus-limestone of Swds : 
6a, ventral view ; 63, lateral view ; 6c, front view, — all natural size. 

7, 8. Mahuintfeua ecutnata, 'Waagen, n. gen. et sp., p. 727. Two specimens from 
the lower Productus-limestone of Phal. Pig- 7, inner side of the dorsal 
valve, the shell preserved only in the frontal region; 7a, natural size; 
73, the samt* lateral view; 7c, enlarged. Pig* 8, external view of the dorsal 
valve of another specimen, natural size. (See also PI. EXXVIII, fig. 1.) 






« PLATE LXXVI. 

' PRODUCTUS-LiIMESTONE. 

Pig*urp , 1 — Pkoductus uumboldti, Orbigny, p. 695. Fig. 1, specimen with preserved 

sliell, somewhat broken at the wings, from the middle Productns-limestono 
‘ of Vurcha; la, ventral view ; 13, dorsal view; Ic, lateral view; Id, front 

view. Fig. 2, oftiw sx)ecimen from the top-beds of the middle Productus- 
limestone of Kluira, somewhat broken at the wings ; 2a, ventral view ; 
23, lateral view ; 2c, front view. Fig. 8, yt>ung si^ecimen from the middle 
Productus-limesione of Kalirkot, somewhat broken at the margins ; 3a, 
ventral view ; 83, dorsal view ; tie, lateral view ; Sd, front view, — all natural 
size. 

4 — 7. MABGINIFF 4 RA. TYPicA, Waagen, n. gdn. et sp., p. 717. Fig. 4, average- 
sized specimen with preserved shell from the middle Produetus-limestone 
at Swas ; 4a, ventral view ; 43, dorsal view ; 4c, lateral view ; 4<f, front 
view, — all natural size ; 4c, ventral view ; dorsal view ; 4y, front view ; 
43, apical view ; 4si, lateral view, — these latter live figures cmlarged. 
Fig. 5, largest speeimen known to me, the shell only partly preserved, 
from the C^ejj/ia/ojJoda-hed of the upper Produetus-limestone at Jabi ; 
5fl, ventral view ; 53, dorsal view, the dorsal valve being only an im- 
pression on the ro<*k ; Be, lateral view, the dorsal valve projecting below, 
showing the marginal ridge ; 5f/, front view, the dorsal valve projecting 
below, showing the marginal ridge ; be, the dorsal valve alone from above, 
marginal ridge on tbo front and to the right ; bf, the dorsal valve alone 
from the fr<Jiii, showing the marginal ridge, — all figures natural size. Fig. 6 , 
specimen without wings from the Ce^t/f ulopuda-hed of Chidru ; 6a, ventral 
view ; (53, dorsal view ; (ic, lateral view ; Qd, front view, natural size. 

7, young s]>eeimeii from the Ce///iatopodaAjvd of Jabi; 7a, ventral 
vi(*w ; 73, dorsal view ; 7e, lateral view ; Id, front view, — all natural size. 
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PLATE LXXVII. 

PRODUCTUS.LIMESTONE. 

f 

Fif,nires 1 — 4. Ma3GINi?era ovaiT.is, Waagen, n. gen. et sp^ p. 7 ii . Pour specimens witl 

preserved shell from the lower Productufiklimestone (coaly sandstone) ol 
Amb. Fig. laigest specimen known me, completely preserved; la 
ventral view; 16, dorsal view; Ic, lateral view; Id, front vieW|-— all 
natural size; le, ventral view; 1/, dorsal view; ly, lateral view; 1^, 
apical view; It, front view, — the latter five figures enlarged. Fig. 
smaller specimen; ia, ventral view; 26, dorsal view; 2c, lateral view; 
2d, front view, — all natural size. A’g. 3, specimen with margins and wings 
broken off, thus showing the marginal ridges ; 3a, vefitral view ; 36, dorsal 
view; 3c, lateral \iew ; 3d, apical view,— all natural size. Fig. 4, other 
specimen showing the marginal ridges, mostly without shell; 4a, front 
view, to the right onljf some shell remains, below projects the dorsal valve, 
the marginal ridge closes the distance between dorsal and ventral valves ; 
46, laleral view, the hhell of tlie ventral valve is preserved, the wing is 
broken away, and flius the specimen exhibits to view the marginal ridge in 
this ])art of tiie valve, — both natural size. 

5 — 0. Majigintfera ok.vata, Waagen, n. gen. ei sp., p. 721. Pig. 6, specimen 
with cntinly preserved shell from the top-hed of the upper Productus- 
limcsloiie of Amb; 5a, ventral view; 56, dorsal view; Be, lateral view ; 

5<J, front view, — all natural size; Be, ventral view; Bf, dorsal view; 5y, 
lateral view; B//, apieal view ; 5/, front view, — these latter five figures en- 
larged. Fig. 0, sjiecimen with broken-off margins and wings, thus showing 
the marginal ridges, from the CejjJtalojaodaA^ed of Jabi : 3a, dorsal view; 

36, lateral view, — both natural size; 3o & d, the same two views enlarged. 






PLATE IXXVIII. 

PBODUCT(JS.LmESTONE. 


1. MARoimmA ECliiNATA, Waagen, n. {?pn. ct sp., p. 727. Piece of yfillowish- 
white saudstoue with several sj)ccimeii8 of the Ventral valve of this species, - 
all without wiiifjs ; la & i, two different views, from the lower Productus- 
limestone of Bhal, the other lif^ures, one di the specimens enlarged; Ic, 
ventral view; 1<I, lateral view; le, apical view; 1/, front view, the shell 
partly preserved, but the wings broken off. (The dorsal valve, see PI. LXXV, 
figs. 7, 8.) 

2, 3. Maroinip'Eka excavata, Waagen, n. gen. et sp., p, 715. Two specimens 
with preserved shell from the lower Productus-limestone of the Nilawan. 
I'ig. 2fl, I), c, ilf four views of a specimen with broken margins, natural 
size; 2e, ventral view; 2/, dorsal view; 2y, latol view ; 2^, apical view; 
2(f, front view, -these latter live liguri'S enlarged. Fig. 3, other specimen 
with preserved spines; 3fl, ventral view; Si, lateral view,-both natural 

1, 5, Maikjinifera transversa, Waagen, n. gen. et sp., p. 725. Two sjx'cimcns, 
from the Ckiifles-])^ of the lower Productus-limestone of Amb. Fig. 4 
specimen with jirescrved shell, the surface layer partly destroyed; k, front 
view ; 4i, apical view ; 4e, lateral view,— all natural size; 4(/, ventral view ; 
4(', front view; l/,lat(Tal \dew,-in these two figures the spines too short 
and thick; ly, apical view,-these latter four figures enlarged. Fig. 5, 
other specimen with jireserved shell and considerably Hattened apical region; 
5a, ventral view ; U, front view ; 5c, lateral view,— all natural size, 








' PLATE LXXIX. 

» PEODUCTUS-LIMESTONE. 

# ^ 

1—2. PRoorcTiTS opuimA, Waagcn, n. p. 707. Fig^. 1, largest specimen known 
to me, with preserved shell, from the Cej^ia/o/foJa^hed of the up2>er Prodnc- 
tiisdimcslone of Jabi; la, ventral view; 1^, dorsat view ; le, lateral view; 
1/f, front view; 1^, apical view, — all natural size; 1/, ventral view; 1^, dor- 
sal view; lA, lateral view ; 1/, front view ; lA, apical view,— these latter five 
figures enlarged. Fig, 2, other specimen with preserved shell fronot the 
CephalopodaAied of the upper Productus -limestone of Chidni ; 2a, ventral 
view ; 23, dorsal view ; 2c, lateral view ; 2d, front view, — all natural size ; 
2c, ventral view; dorsal view; 2g, lateral view; 24, front view; 2/, api- 
cal view, — these latter five figures enlarged. 

3^6, Productus asprrulus, Wa?gen, n. sp., p, 60S, Fig. 3, tohmhly complete 
specimen with preserved shell from the CepAaloj)odaA^ed of the upper Pro- 
duciub-limestone of Jabi; 3a, ventral view; 33, dorsal view, 3c, lateral 
view; Sd, front view; 3c, apical view,— all natural size; 3/] ventral view; 

3g, dorsal view ; 34, lateral view, — these latter three figures enlarged. Fig. 

4, specimen much deformed by pressure from the CephalopodaAjed of the 
upper Productus-limestone of Chidru ; 4fl, ventral view ; 4A, lateral view,— 
both natural size. Fig. 5, internal side of a dorsal valve from the Cephalo- 
podaAyed of Jabi. Fig, 6, internal side of a fragmentary dorsal valve from the 
middle Productus-limestone of Kdfirkot. 






PLATE LXXX. 

f ^ ^ 

PRODUCTUS-LIMESTONE. 

Figures 1— .‘i. Prodi'ctus txjmidus, Wiia^i^en, n. sp.^ p. 708. *Fig. i', well-preserved speci- 
mens from the middh* Productus-Jimestone of Morah ; ventral view ; 1^, 
<lorsal view; 1c, apical view ; \d, front view; 1e, lateral view,— 'all natural 
size; I/, ventral vi<3W ; lateral view,— these latter two figfures enlarged. 
Eig. 2, middle-sized specimen, the siirfae(‘ layer of the shell for the greater 
part destroyed, from the middle Productus-limestono on the road between 
Vurcha and IJchali ; 2a, ventral view; 2J, lateral view; 2<?, apical view; 

front view, — all natural size. Eig. small specimen from the Cephalo^ 
j3o//fl-bed of the ii]»per Productus-limestono of Jabi; »3o, dorsal view; >1hy 
ventral view ; 3e, lateral view ; 3^7, apical view ; 3^, front view,— all natural 
size. 

PiioDTKTUS MYTiLoiDES, Waagen, n. sp., p. 711. Specimen with both valves, 
the ventral one being partly broken and exposing the im])rcsHion of the dor- 
sal valve to view, from the Cephalopoda of the upper Produetus-lime- 
stone of tJahi ; 4a, ventral view ; 4^, lateral view; 4c?, apical part, dorsal 
view, — all natural size ; 4c7, portion of the surface of the ventral valve en- 
larged six times. 






PLATE LXXXI. 

PRODUCTUS-LIMESTONE. 

f 

Fig'iires 1—2. Prodxjctus coMPREssue^^Waagren, n. ep., p. 710. Fig. 1, speoimens witli 
preserved shell from the middle Productiis-limestone of iKCorah ; la, ventral 
view ; 1^, view from the left ; 1<?, view from the^rig^ht side,— all natural siasei 
lig, portion of the surface of the ventral valve enlarged five times. Fig, 2, 
somewhat differently shaped specimen from the middle Produotua-lime- 
stone of Vurcha; 2a, ventral view ; 23, view from the right; 2e, view from 
the left,— all natural size. # 

3—8. Chonetella. NAsrrTA, Waagen, n. gen. et sp., p. 668. Figs. 8—6, three speoi* 
mens from the Cephalopoda AiKiH of tlje upper Productus-limestone of Jabi,— all 
three internal sides of dorsal valves ; Za, 3, natural size ; 8<?, d, 4 and 6, en- 
larged. Fig- 6, speeimen with preserved shell, the surface layer partly de- 
stroyed, from th(' base of the upper Productus-limestone west of Khura ; 6a, 
dorsal view, natural size; Qb, ventral view; 6c, dorsal view; 6^, lateral 
view, — these three figures enlarged. Fig. 7, specimen from the same bed 
and locality as the j)receding; 7a, ventral view; 7b, lateral view ; 7e, apical 
view, — all three natural size; 7d, ventral view, enlarged. Fig. 8, specimen 
fn^m the Ojjha/opodaAicd of Chidru; 8a, ventral view; Sb, front view; Sr, 
lateral vi(*w, — all natural size; 6d, ventral view; be, apical view,— these 
latter two figures enlarged. 








